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Dear Mr. Wyatt: 

The Oregon Department of Environmental Quality (DEQ) reviewed the Revised Groundwater Source 
Control Construction Design Report1 (Construction Design Report). In addition, DEQ reviewed NW 
Natural's November 4, 2011 responses to our September 22,2011 comments on the Revised 
Groundwater Source Control Interim Design Report2 (Revised Interim Design Report). NW Natural's 
November 4th responses document the changes made to the Construction Design Report. Anchor QEA, 
LLC prepared the Construction Design Report and the November 4th responses for NW Natural. 

The primary purpose of this letter is to: 
o Reply to NW Natural's November 4th responses to our September 22nd comments on the Revised 

Interim Design Report; 
o Convey DEQ's comments on the Construction Design Report; 
e Inform NW Natural that after the results of the final extraction well design steps are submitted to 

DEQ and following our review and approval, the overall final design of the Alluvium Water-bearing 
zone (WBZ) hydraulic control and containment (HC&C) system will be complete and construction 
can proceed. The final extraction well design steps include: 
= Updating the groundwater model and using it to evaluate the HC&C system operating under two 

reasonable worst-case scenarios representative of seasonal ranges in site-specific groundwater 
conditions; and 

- Finalizing the designs of the remaining upper Alluvium WBZ extraction wells. 
o Notify NW Natural that DEQ approves the control wells, piezometers, observation wells, and 

monitoring wells included in the groundwater source control performance monitoring network subject 
to our replies to NW Natural's November 4th responses and comments to the Construction Design 
Report, including: 
- Adding two piezometers (PZ7-100 and PZ9-110) to the network; 
- Constructing observation wells in the Fill WBZ so the bottom of the screened intervals are 

located at the top of the upper silt unit; 

1 Anchor QEA, LLC, 2012, "Revised Groundwater Source Control Construction Design Report, NW Natural Gasco 
Site," January (received January 31, 2012), a report prepared for NW Natural. 
2 Anchor QEA, LLC, 2011, "Draft Groundwater Source Control Final Design Report, NW Natural Gasco Site," May 
(received May 9, 2011), a report prepared on behalf of NW Natural (recognized by DEQ as the equivalent of the 
Revised Groundwater Source Control Interim Design Report). 
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- Equipping monitoring wells WS-8-33, WS-8-59, and WS-12-161 with transducers to assess the 
limits of the hydraulic influence of the Alluvium WBZ hydraulic control and containment 
(HC&C) system to the southeast; 

- Placing downhole temperature and specific conductance probes in piezometers in the PZ2 and 
PZ8 clusters and the upper three piezometers in the PZ-7 and PZ9 clusters; and 

- Providing documentation on the applicability of the pre-packed monitoring well sump seals for 
use at the site. 

The final extraction well design steps are discussed further under DEQ's comments on the "Well Design 
Work Plan" and our reply to NW Natural's "Category 1, Comment 12, Section 1.3" response. 
Subsequent to providing written confirmation that DEQ's modifications to the performance monitoring 
network are accepted and providing the requested information, NW Natural can proceed with constructing 
the control wells, piezometers, observation wells, and monitoring wells in Construction Design Report as 
modified. 

The U.S. Environmental Protection Agency (EPA) also reviewed the Construction Design Report and 
those comments were transmitted by DEQ to NW Natural on July 18, 2012 (see attached). In addition, 
EPA reviewed this letter and agrees with DEQ on the final extraction well design steps, DEQ's approval 
of the performance monitoring network as modified above, and the path forward for constructing, testing, 
and documenting HC&C system construction and installation of the performance monitoring network, 
furthermore, EPA informed DEQ that this letter captures their Construction Design Report comments 
sent July 18th. Consequently, EPA will not expect NW Natural to respond separately to those comments. 

This letter also provides a brief background on groundwater source control and the status of the ongoing 
groundwater source control measures (SCMs) final design and construction process. The letter focuses 
on the SCMs design work done following submittal of the Revised Interim Design Report. DEQ's 
September 22, 2011 letter summarizes the overall SCMs planning and design process prior to submittal of 
that document and should be referred to for additional details and information on this subject. 

BACKGROUND 

NW Natural is moving forward with final design of groundwater SCMs along the shorelines of the 
"Gasco" site and the northern portion of the adjoining property owned by Siltronic Corporation (i.e., 
shoreline segments 1 and 2). Groundwater in the Fill WBZ and the Alluvium WBZ along segments 1 and 
2 have been identified as high-priority pathways of contamination from the uplands to the Willamette 
River that warrant source control. Groundwater source control involves preventing groundwater 
contamination in the Fill WBZ and the Alluvium WBZ from migrating to the Willamette River, and not 
mobilizing manufactured gas plant (MGP) dense non-aqueous phase liquids (DNAPLs) where they occur 
along Segment 1. The principal elements of groundwater source control include; 1) a fully penetrating 
interceptor trench in the Fill WBZ; 2) a well-based HC&C system for the Alluvium WBZ; 3) a 
groundwater and DNAPL performance monitoring network and sampling and analytical program to 
evaluate the operation and performance of the HC&C system; and 4) a water treatment system. 

GROUNDWATER SOURCE CONTROL MEASURES DESIGN AND CONSTRUCTION 
FRAMEWORK 

NW Natural prepared the Construction Design Report consistent with the "Framework" for finalizing the 
design and constructing the HC&C system for the Alluvium WBZ. NW Natural introduced the 
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Framework during a meeting on October 5, 2011 and proposed the Framework in writing in a letter dated 
November 4, 2011. The November 4th letter also responds to DEQ's September 22, 2011 comments on 
the Revised Interim Design Report. The Framework proposes breaking the draft final groundwater SCMs 
design report discussed throughout DEQ's September 22, 2011 comments letter, into three separate 
HC&C system design documents. The three HC&C system design documents include the following: 
® A Revised Treatment System Design which finalizes the design of the water treatment system. 
® A Revised Groundwater Source Control Construction Design Report that finalizes the design of the 

Alluvial WBZ HC&C system and responds to DEQ's September 22nd comments related to design and 
construction of the HC&C system. 

0 A Groundwater Source Control Operations and Performance Monitoring Design Report (Operations 
Design Report) that will present the results of transient groundwater modeling work; development 
and selection of HC&C system operational parameters and performance criteria; and 
recommendations for implementing contingencies measures. 

DEQ accepted the Framework for completing the designs and constructing the groundwater treatment 
system and HC&C system as modified by our letter dated December 7, 2011. Consistent with our 
December 7' letter, the Framework for completing the HC&C system design and construction elements 
consists of five general steps to be completed in the following Sequence: 
• Step 1 - NW Natural submits and DEQ reviews and provides comments on the Revised Treatment 

System Design3 

® Step 2 - NW Natural submits and DEQ reviews and approves the Construction Design Report,and 
NW Natural constructs HC&C system 

« Step 3 - NW Natural conducts initial full-scale HC&C system Operation and testing 
« Step 4- NW Natural submits and DEQ reviews and approves the Operations Design Report 
• Step 5 -NW Natural operates HC&C system full-time subsequent to receiving the final individual 

NPDES permit for the treatment system (i.e„ NW Natural and Siltronic pre-treatment facilities and 
main treatment plant). 

The December 7th letter should be referred to for additional information and details on DEQ's decisions 
regarding the Framework, each of the steps listed above, and planning, designing, and constructing 
groundwater SCMs, including the Fill WBZ interceptor trench. The Framework agreed to between NW 
Natural and DEQ is intended to achieve construction and the initial operation/testing of the HC&C system 
(i.e., Step 2 and Step 3) by the end of 2012. 

Framework Status 

DEQ considers Step 1 of the framework to be essentially complete. For purposes of project scheduling, 
NW Natural requested DEQ's review comments on the Revised Treatment System Design by April 2, 
2012 to facilitate ordering long-lead treatment equipment. DEQ provided comments on the design 
document in a letter dated April 5, 2012 that also included EPA's comments as an attachment. The 
reviews completed by EPA and DEQ did not identity issues that would prevent NW Natural from 
ordering long-lead equipment, which DEQ understands is proceeding. DEQ is currently reviewing NW 
Natural's May 25, 2012 response to our April 5th letter. 

3 Sevenson Environmental Services, Inc., 2012, "NW Natural and Siltronic Wastewater Treatment Final Design 
Report," January (received Januaiy 31, 2012 as Appendix E to the Construction Design Report), a report prepared 
for NW Natural. 
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Step 2 of the framework for finalizing design and constructing the HC&C system and conducting baseline 
DNAPL and groundwater monitoring is ongoing. On behalf of NW Natural, Anchor submitted the 
following work plans concurrently with the Construction Design Report that provide additional details 
about the work items to be completed under Step 2: 
® "Upper Alluvium Extraction Well Design Work Plan, NW Natural Gasco Site, Portland, Oregon" 

dated January 31, 2012 (Well Design Work Plan); and 
® "Work Plan to Assess Baseline Groundwater Conditions, NW Natural Gasco Site, Portland, Oregon" 

dated January 31, 2012 (Baseline Monitoring Work Plan). 

DEQ's perspective on the status of the work items identified in both work plans is provided below. 

Well Design Work Plan 

The Well Design Work Plan provides additional technical information for completing the work described 
in Section 3.2.2.2.1 (Well Location and Screen Depth) and Section 3.2.2.2.2 (Well Materials, 
Construction, and Development) of the Construction Design Report. In addition, the work plan applies to 
Appendix K (Well Construction and Development Plan). The Well Design Work Plan identifies the work 
items and the sequence of work agreed to by NW Natural and DEQ to finalize design of the upper 
Alluvium WBZ extraction wells. 

The Well Design Work Plan consists of seven work items, or tasks. The status of each task is 
summarized below. 

Task 1 - Compile Existing Specific Capacity Data and Well Efficiency Information: This task is 
complete. Table 3-2 of the Construction Design Report provides this information. DEQ requests the 
table be updated with new information as it becomes available during future extraction well drilling, 
installation, and step-drawdown testing. 

Task 2 - Conduct Push Probes at Each Upper Alluvium Extraction Well Location to Obtain Soil Samples 
from the Projected Screen Zones: This task is complete. Push-probe drilling and material sampling 
occurred at the locations of upper Alluvium WBZ extraction wells PW-1U, PW-2U, PW-3U, PW-4U, 
PW-5U, PW-6U, PW-11U, PW-12U, PW-13U,.and PW-14U. Grain-size analyses have been performed 
on samples as approved by DEQ. 

Task 3 - Design Well Screen and Annular Backfill from the Grain-size Data: This task remains to be 
completed. Based on grain-size tests completed under Task 2, NW Natural recommended and DEQ 
approved the use of 20-slot wire-wrapped stainless steel screen and filter packs consisting of 16x30 
graded-sand for use at extraction wells PW-2U, PW-3U, PW-5U, and PW-6U. DEQ Understands the 
results of the grain-size tests and NW Natural's recommendations for constructing the remaining upper 
Alluvium WBZ extraction wells will be submitted to DEQ for review and approval in the near future. 

Task 4 - Install Four ofthe Upper Alluvium Extraction Wells: This task is complete. Construction, 
development, and step-drawdown testing of upper Alluvium extraction wells PW-2U, PW-3U, PW-5U, 
and PW-6U are complete. 

Task 5 - fiistall Upper Alluvium Monitoring Wells: DEQ considers this task to be complete. For 
clarification, the Well Design Work Plan called for installing monitoring wells MW-35U, MW-33U, 
MW-37U, and MW-26U to measure water levels during step-drawdown testing at extraction wells PW-
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2U, PW-3U, PW-5U, and PW-6U respectively. Given questions regarding the details of monitoring well 
construction and in the interest of moving the HC&C system final design process forward, DEQ proposed 
and NW Natural accepted an alternative approach. The alternative relied on using existing monitoring 
wells and installing purpose-specific piezometers to monitor water levels during step-drawdown testing. 
Monitoring wells MW-35U, MW-33U, MW-37U, and MW-26U are components of the groundwater 
SCMs performance monitoring network which DEQ approves subject to conditions listed above. 

Task 6 - Conduct Step-drawdown Tests at Each of the Four New Upper Alluvium Extraction Wells: This 
task is complete. Step-drawdown testing of upper Alluvium WBZ extraction wells PW-2U, PW-3U, PW-
5U, and PW-6U was completed shortly after each well was installed. Based on the initial test results 
indicating unexpectedly low specific capacities, these extraction wells were redeveloped and retested 
along with extraction wells PW-8-38 and PW-9-92. Redevelopment measurably increased the capacities 
of the referenced extraction wells. 

Task 7 - Incorporate the New Data into the MODFLOW Model: This task remains to be completed. The 
task includes NW Natural: 1) providing the results of step-drawdown tests to EPA and DEQ for review; 
2) incorporating step-drawdown test results and EPA/DEQ comments on groundwater modeling into the 
site MODFLOW model; and 3) using the updated MODFLOW model to; a) confirm that previous 
simulations of the HC&C system operating under a reasonable worst-case site scenario of maximum 
groundwater flux remain Valid; and b) evaluate the long-term operation of the HC&C system under a 
reasonable worst-case site scenario of minimum available drawdown for the upper Alluvium WBZ 
extraction wells. 

The work completed to date has been done consistent with the Well Design Work Plan and with DEQ's 
approval. Task 3 will be complete subsequent to DEQ's review and approval of NW Natural's 
recommendations for constructing upper Alluvium WBZ extraction wells PW-1U, PW-4U, PW-11U, 
PW-12U, PW-13U, and PW-14U. Regarding Task 7, DEQ issued our comments on the MODFLOW 
model and modeling work, along with EPA's comments on the Construction Design Report by e-mail on 
July 18, 2012. For completeness, DEQ's July 18th e-mail is attached to this letter. NW Natural submitted 
the step-drawdown data package to DEQ for review on August 1, 2012. Subsequent to DEQ's review and 
approval of the step-drawdown data for use in the MODFLOW model (Task 7, Item #2), the modeling 
work performed using the updated MODFLOW model (Task 7, Item #3a,b), and the designs of PW-1 U, 
PW-4U, PW-11U, PW-12U, PW-13U, and PW-14JJ (Task 3), the overall final design of the HC&C 
system will be complete and Step 3 of the Framework will proceed, including HC&C system construction 
and initial operation/testing. 

Baseline Groundwater Work Plan 

The Baseline Monitoring Work Plan corresponds to certain portions of Section 3.2.2.5 (Performance 
Monitoring) of the Construction Design Report. The work plan also applies to Appendix M (TarGOST® 
DNAPL Boring Procedures) and Appendix O (Sampling and Analysis Plan). The work plan identifies the 
work items agreed to between NW Natural and DEQ to establish baseline conditions for the occurrence of 
DNAPLs and groundwater chemistry prior to starting up the HC&C system on a full-time basis. Baseline 
data will be used to assess potential DNAPL mobilization and monitor groundwater chemistry trends after 
the system is operating full-time. The Baseline Monitoring Work Plan should be referred to for additional 
information about each of the work items. 
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The Baseline Groundwater Work Plan consists of four tasks; the status of each is summarized below. 

Task 1 - Baseline DNAPL Mobilization Monitoring TarGOST®_Borings: This task remains to be 
completed. This letter provides DEQ's comments on the Construction Design Report relevant to this 
work item (i.e., Section 3.2.2.5.3; Appendix M) and our replies to NW Natural's responses to the 
September 22, 2011 letter commenting on the Revised Interim Design Report (see DEQ's reply to 
"Category 1, Comment 21, Section 3.2.2.5.3, Targost Sampling"). 

Task_2_-Baseline DNAPL Mobilization Monitoring TarGOST® Borings: This task is complete except 
as indicated by DEQ. Consistent with the Baseline Monitoring Work Plan and with DEQ's approval, NW 
Natural completed the baseline TarGOST® borings at extraction well locations PW-2U, PW-3U, PW-5U, 
PW-6U, and 14U. That said, observations made during push-probe drilling at the remaining upper 
Alluvium WBZ extraction well locations indicate TarGOST® logging should also be conducted at the 
PW-11U location prior to the initial operation and testing of the HC&C system. 

Task 3 - Baseline Monitoring ofDNAPL Entering Extraction Wells. Monitoring Wells, and Piezometers: 
This task remains to be completed. The list of extraction wells, the proposed installations in the 
performance monitoring network, and, the DNAPL monitoring frequency are provided in Table 3-5 of the 
Construction Design Report. As shown by Table 3-5 and consistent with the current DEQ-approved 
monitoring programs for the Gasco and Siltronic sites, DNAPL measurements are being conducted on an 
ongoing basis at many existing installations which are also included in the performance monitoring 
network. That said, the goals and objectives of baseline DNAPL monitoring will not be met Until the 
extraction wells, control wells, piezometers, observation wells, and monitoring wells are drilled and 
constructed, and DNAPL measurements are made according to the Construction Design Report as 
modified by DEQ's comments. This letter identifies the final design steps for extraction wells. This 
letter also provides DEQ's approval to install the control wells, piezometers, observation wells, and 
monitoring wells in the performance monitoring network subject to the comments provided in this letter. 
DEQ's clarifying comments on the DNAPL monitoring frequency are provided below (see DEQ's replies 
to "Category 1, Comment 21, Section 3.2.2.5.3, Monitoring and Recovery of DNAPL Entering Wells" 
and "Category 1, Comment 22 and Comment 23, Section 3.2.2.5.4, DEQ's Specific Comments, pages 11 
and 12"). 

Task 4 - Baseline Water Quality Monitoring: This task remains to be completed. Table 3-5 of the 
Construction Design Report lists the piezometers, observation wells, and monitoring wells proposed for 
the performance monitoring program and the sampling frequency. As shown by Table 3-5 and consistent 
with the current DEQ-approved monitoring programs for the Gasco and Siltronic sites, groundwater 
chemistry is being monitored on an ongoing basis at many existing installations which are also included 
in the performance monitoring network. However, the goals and objectives of baseline groundwater 
monitoring will not be met until additional piezometers, observation wells, and monitoring wells are 
drilled and constructed, and sampling and analysis are performed according to the Construction Design 
Report. This letter provides DEQ's approval to install the control wells, piezometers, observation wells, 
and monitoring wells in the performance monitoring network subject to the comments provided in this 
letter. DEQ's clarifying comments on the performance monitoring program are provided below (see 
DEQ's replies to "Category 1, Comment 22 and Comment 23, Section 3-2.2.5.4, DEQ's Specific 
Comments, pages 11 and 12"). 

DEQ's comments on the DNAPL and groundwater performance monitoring program, including the 
numbers, locations, and depths of installations; the monitoring frequency; and the plan for collecting ' 
samples for laboratory analysis, are provided below. DEQ comments are organized consistent with NW 
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Natural's November 4, 2011 response and the relevant sections of the Construction Design Report. As 
indicated above, DEQ approves the performance monitoring network and monitoring program subject to 
the comments provided in this letter. 

Fill WBZ Interceptor Trench 

DEQ notes the agreed-to Framework focuses on designing and constructing the Alluvium WBZ HC&C 
system. Regarding the Fill WBZ interceptor trench, in the interest of completing the Construction Design 
Report and constructing the HC&C system in 2012, DEQ agreed to allow NW Natural and Siltronic to 
initiate trench construction after the HC&C system is in-place. DEQ's current position on the length and 
alignment of the trench, and sequence and schedule of trench construction remain the same as 
communicated to NW Natural and Siltronic in our September 22, 2011 letter commenting on the Revised 
Interim Design Report and in our December 7, 2011 letter. DEQ continues to request initiation of trench 
construction within: 1) six months of completing the initial phase of HC&C system operation/testing 
(i.e., within six months of completing Step 3), or 2) no later than six months after initiating full-time 
operation of the HC&C system (i.e., within six months of completing Step 5). DEQ's September 22nd and 
December 7th letters should be referred to for additional information on our position. 

Consistent with agreements made between NW Natural and DEQ, Appendix J of the Construction Design 
Report includes NW Natural's proposed interceptor trench approach provided in the Revised Interim 
Design Report as a placeholder for the work to be performed in the future. Future work will include a 
geotechnical investigation to evaluate the trench alignment described in our September 22nd letter, and 
finalizing trench construction methods. The Construction Design Report indicates that, "Immediately 
following submittal of the revised OPDR [i.e., Operations Design Report], NW Natural will submit a 
work plan for a geotechnical investigation, designed to determine the feasibility of relocating the 
interceptor trench or constructing the trench in sections, as suggested by DEQ." Consistent with DEQ's 
comments regarding the length of the trench, the scope of the geotechnical investigation should extend 
along the property line between the Gasco and U.S. Moorings sites and beyond the WS-8 monitoring well 
cluster on the Siltronic property. 

NW NATURAL'S NOVEMBER 4,2011 RESPONSES TO DEQ'S SEPTEMBER 22, 2011 
COMMENTS ON THE REVISED INTERIM DESIGN REPORT 

NW Natural responded to DEQ's September 22, 2011 comments on the Revised Interim Design Report in 
a letter dated November 4, 2011. The November 4th response letter forms the basis for preparing the 
Construction Design Report in the context of the Framework. Attachment B of the November 4, 2011 
letter organizes NW Natural's responses into three general categories. One category (Category 1) is 
intended to identify DEQ comments that NW Natural understands are related to design and construction 
of the Alluvium WBZ HC&C system. The second category is based on NW Natural's understanding that 
DEQ's comments involve additional evaluations of post-construction operation and performance 
(Category 2). A third category of responses (Category 3) identifies DEQ comments that NW Natural is 
not prepared to agree with and which require additional discussion with DEQ. 

DEQ's replies to NW Natural's November 4, 2011 response letter are provided below. For clarification, 
DEQ has not replied to NW Natural's responses regarding Fill WBZ interceptor trench, the Treatment 
System Design, and/or the MODLOW model and groundwater modeling. DEQ's Comments and/or 
replies on these topics have previously been provided in letters dated September 22, 2011 and December 
7, 2011 (Fill WBZ interceptor trench) and April 5, 2012 (Treatment System Design), and the July 18, 
2012 e-mail (MODFLOW model and modeling work). 
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General Comments 

Groundwater SCMs Remedial Action Objectives. NW Natural indicates in the November 4, 2011 
response that DEQ's September 22, 2011 general comment on source control remedial action objective 
(RAOs) would be addressed in the Construction Design Report (see Category 1, Comment 1). DEQ's 
September 22nd letter indicates that after dispute resolution the focus of source control is the groundwater 
pathway. Furthermore, DEQ clarifies that the objectives for groundwater source control are to prevent 
migration of contaminated groundwater from the uplands to the Willamette River along shoreline 
segments 1 and 2 in a manner that minimizes DNAPL mobilization resulting from operating groundwater 
SCMs along the portion of Segment 1 where DNAPL occurs. DEQ understands from the last paragraph 
of Section 1.2 that NW Natural agrees with these SCMs objectives. Furthermore, DEQ understands and 
accepts that NW Natural will be using the results of the initial operations and testing phase to develop and 
select HC&C system operational parameters and performance criteria that achieve these objectives. 
Operational parameters and performance criteria will be presented in the Operations Design Report. 

Consistent with agreements reached between NW Natural and DEQ, evaluations of DNAPL remedial 
alternatives will be conducted in the uplands FS. Remedial alternatives evaluations will include, but are 
not be limited to, the vertical barrier NW Natural recommended in the DNAPL/Groundwater FFS4 (i.e., 
the SCM recommended to physically prevent DNAPL from migrating to the river). 

DEQ notes that Sections 1.1 and 1.2 of the Construction Design Report provide a general overview of the 
background of the source control planning and design process, including development of groundwater 
source control objectives. DEQ believes sections 1.1 and 1.2 do not adequately document available 
information on the development of groundwater SCMs objectives, including the objectives that came out 
of the December 2011 dispute settlement. The section of DEQ's September 22, 2011 letter summarizing 
the SCMs planning and design process and development of RAOs, should be referred to for additional 
details and information on this subject. 

HC&C System Operations and Performance Criteria. Many of NW Natural's Category 1 and 
Category 2 responses recommend selecting HC&C system operational and performance criteria based on 
"transient" groundwater modeling. NW Natural proposes performing transient modeling following 
construction and initial testing of the HC&C system and during preparation of the Operations Design 
Report. DEQ approved NW Natural's transient modeling proposal in the July 18, 2012 e-mail 
transmitting our comments on Appendix F (Model Documents) of the Construction Design Report. In 
addition, DEQ acknowledges and accepts NW Natural's proposal to develop and select specific 
operational parameters (e.g., AH value, limits on extraction well pumping rates) and performance criteria 
(e.g., horizontal and vertical gradients needed to minimize DNAPL mobilization while hydraulically 
controlling and containing groundwater in the Alluvium WBZ) based on the data collected during initial 
operations/testing of the HC&C system . However, DEQ does not approve constructing the HC&C 
system without additional information on how the information needed to develop and select operational 
parameters and performance criteria will be indentified and evaluated. 

The general approach to conducting initial operations and testing phase of the FIC&C system is described 
in Section 3.2.2 of the Construction Design Report. DEQ requests that NW Natural supplement Section 
3.2-3 with information that: 

4 Anchor QEA, LLC, 2007, "Groundwater/DNAPL Source Control Focused Feasibility Study - NW Natural 
'Gasco' Site," October 12 (amended November 9th), and report prepared for NW Natural. 
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o Identifies sources of uncertainty associated with the data to be collected during the initial 
operations/testing phase and used for purposes of developing and selecting HC&C system operational 
parameters and performance criteria, and 

• Describes how the uncertainties will be addressed or evaluated during testing. 

As indicated in DEQ's general comments to the Revised Interim Design Report, NW Natural's 
presumption that during Segment 2 pilot well tests groundwater level changes and gradient changes 
observed between pre-pumping and pumping periods were due entirely to the influence of extraction 
Wells could lead to overestimating the effectiveness of the HC&C system. DEQ's request is intended to 
address this comment by identifying potential factors unrelated to the extraction wells and evaluating then-
potential influence during the initial operations/testing. Processes that influence water level 
measurements (e.g., measurement error in transducers and electronic water level sensors) and/or cause 
water level fluctuations (e.g., river stage fluctuations, river stage changes) represent sources of 
uncertainty for data collection during initial testing. 

DEQ believes identifying sources of uncertainty and developing approaches for evaluating them during 
testing will focus data collection objectives relevant to long-term HC&C system operations and is 
necessary for the initial operations/testing phase to be successful. 

Specific Comments 

DEQ's replies to NW Natural's November 4, 2011 Category 1 responses are provided below. 

Category 1, Comment 3, General Comments, Page 9, Uplands Source Control and the In-water 
Sediment Remedy (also Category 2, Comment 3). NW Natural's response to this comment is not 
acceptable. DEQ requested NW Natural to evaluate how the long-term sediment remedy objective of 
reversing gradients from the river to the uplands will be reconciled with the source control objective of 
minimizing DNAPL movement. DEQ also requested clarification from NW Natural on the operational 
priorities of the HC&C system in the context of the in-water remedy. NW Natural's response indicates 
DEQ's comments would be addressed in the Construction Design Report. However, the information 
DEQ requested does not appear to be included in the document. DEQ requests NW Natural to indicate 
where in the Construction Design Report the comment is addressed, or provide the requested information 
and evaluations in the Operations Design Report. 

Category 1, Comment 4, General Comments, pages 9 and 10, Performance Monitoring, Monitoring 
Well Network. DEQ's replies to NW Natural's November 4, 2011 responses are provided below. 

1st bullet. Page IE Section 3.2.2.5.1 of the Construction Design Report addresses DEQ's comments 
requesting descriptions of the data collection objectives of the performance monitoring well network. 

2nd bullet. Page 11. Table 3-5 addresses DEQ's comment requesting the data collection objectives be 
identified for piezometers, observation wells, and monitoring wells in the performance monitoring Well 
network. 

3rd bullet. Page 11, Table 3-5 addresses DEQ's comment requesting identification of the data collection 
objectives for each monitoring well. 
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4th bullet, page 1 L NW Natural's response is not acceptable. DEQ's general comment on evaluation 
HC&C system operational parameters and performance criteria applies here. 

Is' bullet, pane 12. DEQ's comment is addressed by NW Natural agreeing to abandon monitoring well 
MW-17-79 and installing MW-38U. 

2nd bullet page 12. DEQ's comment regarding installing a control well in the upper Alluvium WBZ 
between extraction wells PW-5U and PW-14U is addressed by NW Natural agreeing to install monitoring 
well MW-37U. 

3rd buljet page 12. DEQ's comment regarding installing monitoring wells in the lower portion of the 
Upper Alluvium WBZ at the locations of extractions wells PW-11U, PW-12U, PW-13U, and PW-14U is 
addressed by NW Natural agreeing to install monitoring wells MW-34U, MWdlU, MW-28U, and MW-
27U respectively. 

DEQ's request for the new monitoring wells referenced to be equipped with transducers is also addressed. 
As shown by Table 3-5, the news wells will either be set-up as control wells or with transducers to collect 
water level data. 

Category 1, Comment 5, General Comments, page 10, DNAPL Monitoring. DEQ's replies to NW 
Natural's response are provided below. 

1st bullet on page 13 and page 14. DEQ's comment is addressed by the figures provided in Appendix Q 
of the Construction Design Report, which have been revised to show observations of sheen. DEQ 
requests NW Natural to update figures 2-3 through 2-8 of the Construction Design Report with 
information as it becomes available during push-probe drilling performed to support extraction well 
designs. 

2"'' bullet, page 14. NW Natural's response is not acceptable. DEQ's general comment on evaluation 
HC&C system operational parameters and performance criteria applies here. 

3rd bullet page 14. As discussed above, DEQ approved baseline TarGOST® borings near the locations of 
extraction wells PW-02U/L, PW-03U/85/118, PW-05U/L, PW-06U/L, and PW-14U via an e-mail sent 
April 13, 2012. This work is complete. Based on push-probe drilling work completed since that time, 
TarGOST® logging should also be conducted at the PW-11U location prior to the extraction well being 
installed. 

Category 1, Comment 12, Section 1.1. DEQ acknowledges that consistent with our comment NW 
Natural included copies of DEQ's August 9, 2010 and October 27, 2010 letters in Appendix B. To fully 
address our comment, a copy of the requested January 3, 2011 e-mail is attached to this letter for 
completeness and for NW Natural's information. Copies of the January 3rd e-mail should be included in 
future submittals as appropriate. 

Category 1, Comment 12, Section 1.3. NW Natural did not respond to DEQ's comment indicating 
extraction wells should be constructed so as not to restrict uplands remedial actions (e.g., excavation 
removal). Extraction wells are located in the vicinity of additional SCMs (e.g., Fill WBZ interceptor 
trench) and/or remedial actions (e.g., riverbank removal, replacement, stabilization; sheet-pile vertical 
barrier) that will or could be constructed along the same length of shoreline. Consequently, there is the 
potential for future construction work to compromise the installations. DEQ recommends constructing 
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the wells to increase their structural stability (e.g., completing extraction wells with oversized large-
diameter concrete seals which extend through the fill into the Upper Alluvium). This is an item requiring 
resolution before extraction wells are constructed. NW Natural should be advised measures may need to 
be taken to protect existing extraction Wells during construction to prevent damage. 

Category 1, Comment 13, Section 2.1.4,2nd paragraph. NW Natural's response is not acceptable 
without additional supporting information. The Construction Design Report indicates NW Natural further 
reviewed the evidence of DNAPL detected with ultraviolet (UV) light at Boring GS-09. Based on the 
additional review, except for UV light other evidence of DNAPL was not observed (e.g., sheen, tar, or oil 
were not visually observed). Consequently, NW Natural believes the previously reported occurrence of 
DNAPL at the GS-09 location at elevation -25-feet results from UV light reacting with naturally 
occurring material in sediment (i.e., UV light detections are not related to MGP contamination). DEQ 
requests additional information to support NW Natural's conclusions, including but not limited to 
documentation that UV light sources detect naturally occurring material and the types of material, and 
observations made at the site and/or sampling and analytical results which show UV light detections are 
not related to MGP contamination. 

Regarding the occurrence of DNAPL at depth in Boring GS-09, DEQ would remind NW Natural of our 
previous comments on the GS-series borings and DNAPL migration from the uplands to the river. DEQ 
previously indicated in our March 26, 2010 comments to the Interim Design Report that the twelve GS-
series are too few and spaced to far apart (approximately 200 feet apart) to make determinations regarding 
DNAPL migration from the uplands to under the river. DEQ requests this issue be incorporated into the 
uplands FS scoping and planning process. 

Category I, Comment 13, Section 2.1.4,2nd paragraph. NW Natural's response is acceptable. DEQ's 
request for uplands cross-sections showing groundwater chemistry data for benzene, naphthalene, toluene, 
cis-1,2-dichloroethene, vinyl chloride, total cyanide, and free cyanide is addressed by figures 2-1 la, 2-
1 lb, and 2-1 lc. 

Category 1, Comment 13, Section 3.1.1. DEQ's general comment regarding groundwater source control 
objectives applies here. 

Category 1, Comment 13, Section 3.1.1.1, last paragraph (NOTE...comment may apply to the last 
paragraph of Section 3.2.1.1). NW Naturals response is acceptable. DEQ requested NW Natural to 
acknowledge detections of total cyanide in the Willamette River. The Construction Design Report now 
indicates dissolved total cyanide was detected in at least four samples at concentrations ranging from less 
than 10 to 140 micrograms per liter (pg/L, or parts per billion). 

Category 1, Comment 14, Section 3.1.3. NW Natural response is not acceptable as it does not address 
DEQ's comment. The Construction Design Report indicates that, "When a well is shut down for 
maintenance, the system will automatically increase the pumping rate on the adjacent wells to maintain 
capture." DEQ's comment expresses concern that increasing flow rates during maintenance or 
replacement of an extraction well could cause excessive drawdown in the Upper Alluvium WBZ 
extraction well(s) and/or increase mobilization of DNAPL. DEQ requests this scenario be further 
evaluated during preparation of the Operations Design Report. 

Category 1, Comment 14, Section 3.1.3, last paragraph page 14. NW Natural's response is 
acceptable. DEQ requested information regarding the capacity of the treatment system backup generators 
to operate during floods. The Construction Design Report now indicates, ".. .the treatment plant and 
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backup power system are designed to operate under flood conditions up to the elevation of the 100- year 
flood event, if necessary." 

Category 1, Comment 14, Section 3.2.1.1, 6th paragraph. NW Natural's response is not acceptable as 
it appears to be incomplete. DEQ acknowledges the source control sampling plan has been revised to 
include total, available, and free cyanide. DEQ also notes that NW Natural's response agrees to run 
laboratory splits on selected available cyanide samples. However, DEQ's request for laboratory splits 
does not appear to be included in the Construction Design Report. Consistent with our September 22, 
2011 comment, split sampling should be conducted and coordinated with DEQ. 

Category 1, Comment 16, Section 3.2.1.6, 4lh paragraph. DEQ's comment is addressed by the figures 
provided in Appendix Q of the Construction Design Report. DEQ requests NW Natural to update figures 
2-3 through 2-8 of the Construction Design Report with information as it becomes available during 
drilling performed to support extraction well designs. 

Category 1, Comment 17, Section 3.2.1.7. NW Natural requests a meeting to discuss how DEQ's 
DNAPL wettability and transport rate comment(s) should be used for designing the performance 
monitoring program. For clarification, the comment was intended to communicate DEQ's disagreement 
with NW Natural's assertion that estimates of DNAPL travel are, "...conservative approximations of the 
potential distances that DNAPL could travel, and the true estimate would be less if the capillary term was 
factored into the calculation." As indicated in our September 22, 2011 comment and previous 
correspondence, the MGP DNAPL near the shoreline exhibits intermediate or neutral wettability. 
Consequently, the affect of capillary forces on DNAPL transport is reduced or limited. DEQ continues to 
believe observations and measurements of DNAPL occurrence under the former Tar Ponds Area provide 
a sound technical basis for estimating transport rates. Using this information, DNAPL mobility is likely 
greater than the "conservative" estimates NW Natural discusses in this section of the Construction Design 
Report and presents in Table 3-3. DEQ believes this information highlights the importance of including 
potential DNAPL movement in the evaluation and selection of HC&C system operational parameters and 
performance criteria. DEQ is available to meet if NW Natural considers further discussions of this topic 
are needed. 

Category 1, Comment 17, Section 3.2.1.8. NW Natural's response requests DEQ to clarify our 
reference to additional information in the June 9, 2009 and March 26, 2010 letters. Respectively, the June 
9, 2009 and March 26, 2010 letters provide additional background information and context for DEQ's: 1) 
approval of NW Natural's proposal to implement DNAPL removal after construction of the HC&C 
system and vertical barrier; and 2) acceptance of NW Natural's recommendations to defer evaluations of 
DNAPL removal and the vertical barrier to the uplands FS. 

Category 1, Comment 19, Section 3.2.2.2.1, 2nd paragraph page 30 (also Category 2, Comment 11). 
NW Natural's response is acceptable. DEQ accepts NW Natural's recommendation to evaluate the need 
for extraction wells PW-9U and PW-10U based on the initial operation/testing of the FIC&C system. In 
addition to evaluating the addition of PW-9U and PW-10U to the HC&C system, DEQ requests the 
results of the initial operation/testing phase be used to conduct a full review of contingency measures that 
should be implemented before full-scale full-time operation of the HC&C system proceeds. DEQ further 
requests the list of contingency measures include adding groundwater extraction wells and/or installations 
for DNAPL removal, increasing or decreasing groundwater extraction rates, lowering submersible pumps 
into extraction well sumps, and adding DNAPL removal pumps to extraction wells. The Operations 
Design Report should address both of DEQ's requests. 
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Category 1, Comment 19, Section 3.2.2.2.1, last paragraph. NW Natural's response is acceptable. 
DEQ understands from Section 3.2.2.2.1 of the Construction Design Report that screen intervals were 
adjusted on figures 2-3a through 2-3c to avoid fine-grained layers where feasible while maintaining a 
consistent elevation between extraction welts. DEQ requests the objective of avoiding crossing fine
grained layers to be carried forward during drilling and installation of the remaining extraction wells. In 
other words, the final depth interval for the screen will be based on observations made during drilling at 
that location, and avoiding crossing fine-grained layers will be a factor in selecting the actual screen depth 
interval. 

Category 1, Comment 19, Section 3.2.2.2.2,1st paragraph. NW Natural's November 4, 2011 response 
and the Construction Design Report, including the Framework, address DEQ's comment that requested 
the following information be provided: 
1. Rational for changing the diameters of extraction wells from 8-inch to 6-inch; 
2. Evaluations of specific capacity and well efficiency information available from previous extraction 

well tests; and 
3. Acknowledgment that screen slot sizes and filter pack material will be selected for each of the upper 

Alluvium WBZ extraction wells based on sieve analyses conducted on material collected from the 
screen intervals. 

NW Natural's response combined with the additional details provided in the first paragraph of Section 
3.2.2.2.2 address Item #1. Item #2 is addressed by Table 3-2 of the Construction Design Report and the 
final design step involving modeling the minimum available drawdown scenario. Regarding Item #2, 
DEQ expects previous comments regarding the HC&C system flow rates required to maintain negative 
AH values through river and tidal stages will be addressed by the initial phase of HC&C operation/testing 
and the transient groundwater modeling to follow. In addition, future submittals that use specific capacity 
to estimate drawdowns and/or pumping rates at extraction wells (see Table 3-4a and Table 3-4b). should 
make it clear that specific capacity values are not constant and decline with increasing flow rates. The 
Framework approach to selecting screen slot sizes and filter pack material for upper Alluvium WBZ 
extraction wells (e.g., PW-2U, PW-3U, PW-5U, and PW-6U) based on sieve analyses, and the recently 
completed redevelopment work completed at extraction wells PW-2U, PW-3U, PW-5U, PW-6U, PW-8-
38, and PW-9-92 address Item #3. 

Besides the three items listed above DEQ believes the recently completed extraction well redevelopment 
work determined the root cause of poor Well efficiency in certain extraction wells (e.g., PW-9-92). 
Consequently, the text in Section 3.2.2.2.2 of the Construction Design Report discussing screen slot size, 
sand pack material, and well efficiency should be revised or removed for purposes of preparing future 
documents. 

Category 1, Comment 19, Section 3.2.2.2.2, 2nd paragraph. NW Natural response regarding the use of 
DNAPL funnels is acceptable. NW Natural will equip installations with DNAPL funnels. DEQ's 
comments regarding sealing around the sumps of extraction wells, monitoring wells, and/or observation 
well sumps Were addressed prior to constructing upper Alluvium extraction wells PW-2U, PW-3U, PW-
5U, and PW-6U. The approach developed for these four wells establish the protocol for sealing the 
sumps around extraction wells in the HC&C system. The sealing method is approved by the Oregon 
Water Resources Department (WRD) and DEQ for the project and involves the following general steps: 
1) drilling to the bottom depth of the borehole using roto-sonic equipment and 10-inch diameter tools; 2) 
placing bentonite chips in the 10-inch casing over the depth interval of the sump; 3) allowing the chips to 
hydrate for approximately 30 minutes; 4) extracting a "plug" of the bentonite chip seal using 6-inch roto-
sonic tools; and 5) inserting the extraction well sump into the void created by removal of the bentonite 
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plug. Regarding sealing the bottoms of monitoring and observation wells, WRD and DEQ approve the 
use of pre-packed bentonite seals manufactured for the purpose of sealing a 3-foot long, 2-inch diameter 
sump in a 6-inch borehole. Approval is subject to NW Natural providing WRD and DEQ with 
manufacturer s information to document the pre-packed sump seal is designed for use in situations 
equivalent to constructing monitoring wells at the Gasco site. Documentation should include case studies 
and/or references to state and/or federal agencies that have accepted the pre-packed sumps for such use. 

Category 1, Comment 20, Section 3,2.2.3, 5th paragraph. NW Natural's response to DEQ's comment 
about adding DNAPL removal pumps is acceptable. The Construction Design Report indicates that 
within the portion of Segment 1 where DNAPL occurs, each of the upper Alluvium WBZ extraction wells 
will be equipped with DNAPL recovery pumps. The document further hidicates that pumps can be added 
to extraction wells elsewhere as needed. DEQ requests NW Natural to include the addition of DNAPL 
recovery pumps to the list of contingency measures. DEQ's comment regarding handling F002 listed 
hazardous waste is discussed in Section 3.2.2.3 (Conveyance and Control System) of the Construction 
Design Report. In addition, NW Natural's May 25, 2012 response to DEQ's April 5, 2012 comments on 
the Treatment System Design (Appendix E) presents a preliminary waste-stream determination intended 
to address identification, handling, and management of contaminated media, including media potentially 
containing F002 listed hazardous waste. DEQ requests all aspects of contaminated media management 
related to groundwater source control, including performance monitoring, be incorporated into the 
operations manual to be prepared for the HC&C system and treatment system. 

Category 1, Comment 20, Section 3.2.2.4, 4th paragraph. NW Natural's response to this comment is 
acceptable. DEQ requested clarification on whether the extraction well Wellhead designs presented in the 
Revised Interim Design Report included the piping needed to deliver Aqua Gard treatment media 
downhole. The Construction Design Report indicates, "...the same 1-inch diameter tube that will hold 
the transducer cable will be used for the Aqua Gard treatments." DEQ also acknowledges figures 3-9a 
and 3-9b (formerly figures 3-7a and 3-7b) have been revised accordingly. 

Category 1, Comment 20, Section 3.2.2.5.2, 3rd paragraph. DEQ does not accept NW Natural's 
response. DEQ's comment requested NW Natural to select a subset of installations in the performance 
monitoring network for concurrent continuous monitoring of temperature and specific conductance during 
HC&C system operation. Section 3,2.2-5.2 of the Construction Design Report indicates temperature 
probes will be placed in installations and proposes to measure specific conductance in the field during 
groundwater sampling events. DEQ understands this could mean measurements are only made semi
annually. DEQ considers this to be infrequent to monitor changes in water quality trends. NW Natural's 
response also indicates specific conductance data is not needed for purposes of assessing hydraulic 
capture. DEQ disagrees. Besides hydraulic containment, NW Natural asserts the HC&C system will 
reverse groundwater gradients and induce river water to flow into the subsurface and back towards the 
uplands. DEQ considers it important to monitor the associated Water quality changes to document this 
situation as it represents a line of evidence for evaluating HC&C system performance. DEQ continues to 
request collection of specific conductance and temperature data. As indicated in our September 22, 2011 
comments to the Revised Interim Design Report, specific conductance is likely a more sensitive 
parameter for measuring subsurface water quality changes than temperature alone. Lacking a proposal 
from NW Natural, DEQ requests the piezometers in the PZ2 and PZ8 clusters, and the upper three 
piezometers in the PZ-7 and PZ9 clusters be equipped with temperature and specific conductance probes 
to address this comment. 
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Category 1, Comment 20, Section 3.2.2.5.2, 6th and 7th paragraphs. DEQ does not accept NW 
Natural's to this comment. DEQ's general comment on evaluation HC&C system operational parameters 
and performance criteria applies here. 

Category 1, Comment 21, Section 3.2.2.5.2, 7th paragraph. NW Natural's response is acceptable. In 
response to DEQ's comments, NWNatural revised Table 3-5 to show monitoring wells MW-21-165, 
MW-18-180, MW-19-180, MW-5-175, WS-14-161, and WS-11-161 will be equipped with transducers to 
monitor water level elevations. This data will be used to assess the influence of the HC&C system below 
the deeper aquitard and demonstrate gradient reversal(s) are being achieved and maintained in this zone. 

Category 1, Comment 21, Section 3.2.2.5.2, last paragraph. NW Natural's response is acceptable. In 
response to DEQ's comment regarding adding piezometers to the performance monitoring program, NW 
Natural added piezometers PZ8-5 and PZ8-50 offshore from extraction well PW-10, and piezometers 
PZ9-5, PZ9-50, and PZ9-150 offshore from extraction well PW-2U/L. 

Category 1, Comment 21, Section 3.2.2.5.3, Targost Sampling. NW Natural's response to DEQ's 
comments regarding conducting Targost® logging adjacent to extraction wells is acceptable. Targost® 
borings have been added to the DNAPL baseline monitoring program to assess changes in DNAPL 
thickness and/or depth at extraction wells PW-2U, PW-3U, PW-5U, PW-6U, PW-11U, and 14U. Based 
on our review of the Construction Design Report, DEQ approves the three "zones" shown on Figure 3-12 
within which Targost Monitoring Areas (TMAs) will be located. DEQ believes selecting the locations of 
TMAs within these zones is critical to achieving the goals and objectives of DNAPL monitoring. The 
locations of TMAs should be selected based on multiple lines of evidence including, but not necessarily 
limited to, the results of the initial operation and testing of the HC&C system; cross-sections depicting 
evidence of DNAPL updated to include observations made during the drilling of extraction wells and 
control wells, observation wells, and monitoring wells in the performance monitoring network; and 
estimates of DNAPL transport rates developed by NW Natural and DEQ. Recommendations for locating 
TMAs should be included in the Operations Design Report. 

NW Natural recommends conducting Targost® logging after the HC&C system has operated for one, 
three, and five years, and basing future DNAPL monitoring on this data. DEQ does not approve this 
approach. Given the time between construction and initial testing of the HC&C system and full-time 
operation, and the uncertainty associated with DNAPL occurrence and movement, DEQ requests baseline 
Targost® monitoring be conducted within a reasonable timeframe (e.g., approximately three months) 
prior to initiation of full-time operation and six months and one year after start-up. The frequency of 
DNAPL monitoring using Targost® equipment will be reviewed after one year of data are collected with 
the HC&C system operating. 

DEQ notes the second to the last paragraph of this section has been replaced by the procedures developed 
under the Framework for conducting Targost® logging at extraction wells PW-2U, PW-3U, PW-5U, PW-
6U, PW-11U, and 14U. Future submittals should reflect these procedures. 

Category 1, Comment 21, Section 3.2.2.5.3, Monitoring and Recovery of DNAPL Entering Wells. 
NW Natural's response is acceptable subject to the clarification DEQ provides here. DEQ acknowledges 
Table 3-5 of the Construction Design Report was revised consistent with our comment (see Note 5) to 
indicate that during the first year of HC&C system operation DNAPL measurements will be made daily 
for the first week, weekly for the next 3 weeks, every other week for the remainder of the first quarter, 
and monthly for the remainder of the first year of operation. For clarification and consistent with our 
September 22, 2011 comment, the change to monthly gauging of DNAPL will be made subsequent to 
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DEQ's approval based on our review of the measurements made during the first three months of HC&C 
system operation. 

Category 1, Comment 22 and Comment 23, Section 3.2.2,5.4, DEQ's Specific Comments, pages 11 
and 12. NW Natural's responses are acceptable. Section 3.2.2.5.4 of the Construction Design Report has 
been revised consistent with DEQ's September 22, 2011 comments to indicate that during the first year of 
operating the HC&C system the analyte list and sampling frequency for piezometers, observation wells, 
and monitoring wells will be consistent with DEQ's requests. The sampling locations, sampling 
frequencies, and analyte list are detailed in Table 3-5 and Appendix O (see Table 0-1) respectively. DEQ 
accepts NW Natural's proposal to recommend changes to the analyte list, sampling locations, and/or 
sampling frequencies based on an evaluation of the system data collected during the first year of 
operation. NW Natural will provide the technical basis for any recommendations to DEQ for review and 
approval before any modifications to the performance monitoring program are made. The one-year 
monitoring period and data review also applies to extraction wells which will be sampled monthly after 
start-up. 

The one-year data collection and review timeframe does not currently apply to samples collected for 
analysis of inorganic parameters indicative of river water ("river parameters") and DNAPL measurements 
made in extraction wells and installations in the performance monitoring network. Upon further 
consideration DEQ approves limiting sampling and analysis of "river parameters" to piezometers 
constructed in the Alluvium WBZ. For the first year of HC&C system operation DEQ requests "river 
parameters' to be analyzed for on a monthly basis. Based on review of the first year of data and pending 
DEQ's approval, the sampling frequency may be modified. Regarding DNAPL measurements, DEQ's 
approval will be needed before NW Natural changes the gauging frequency from every other week to 
monthly at the end of the first quarter of operation. 

In summary, except for DNAPL measurements changes to the performance monitoring program will be 
made based on the data collected from extraction wells, monitoring wells, observation wells, and 
piezometers after one year of HC&C system operation. Changes to the frequency of DNAPL 
measurements will be considered based on the information collected during the first quarter of HC&C 
system operation. As indicated in our reply above, the frequency of DNAPL monitoring using Targost® 
equipment will be reviewed after one year of data are collected (see "Category 1, Comment 21, Section 
3.2.2.5.3, Targost Sampling). 

For clarification, DEQ's September 22, 2011 comments and NW Natural's November 4,2011 response 
apply to the HC&C system performance monitoring program. DEQ understands the performance 
monitoring program is laid-out in Table 3-5 and takes effect upon full-scale full-time start-up. Given the 
performance monitoring network will be constructed before the end of 2012, and full-time full-scale 
operation of the HC&C system is projected for initiation in December 2013, DEQ requests that new 
installations be sampled quarterly until Start-up occurs. This request is consistent with the agreed-to 
approach for any new monitoring well constructed in the uplands, the current approved groundwater 
monitoring program, and Table 3-5 (see Note 3) of the Construction Design Report. After the HC&C 
system is operating and consistent with DEQ's comments, two samples will be collected from 
installations in the performance monitoring network during the first six months of to assess potential 
changes in groundwater chemistry trends during HC&C system operation. 

DEQ's comments also request turbidity to be included in the list of field water quality parameters 
measured during monitoring well purging. NW Natural addressed this comment by revising Appendix O 
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(see Section 3.1) to indicate turbidity will be monitored during observation/monitoring well purging with 
the goal of reducing turbidity to a value less than 50 NTU prior to sampling. 

Category 1, Comment 23, Section 3.2.2.5.5. NW Natural's response is acceptable. Consistent with 
DEQ's comment this section has been revised to indicate, ".. .DEQ will have remote access to view 
system monitoring displays and will be copied on alann notifications that affect system operation or 
require equipment repair." 

Category 1, Comment 24, Table 3-2. NW Natural's response is acceptable. For clarification, DEQ's 
comment was limited to information obtained during step-drawdown and/or constant discharge aquifer 
tests completed at one or more extraction Wells. That said, for completeness the version of the table 
provided should include hydraulic conductivity estimates derived from Variable head testing preformed by 
Siltronic. It is understood that the extraction well flow rates were much greater than the averages shown 
on the table for variable head testing. The table should also present the peak flow rates in addition to the 
averages. Both flow rates should be used with the corresponding drawdowns to calculate the specific 
capacity for each extraction well. DEQ requests the table be updated with new information as it becomes 
available during future extraction well tests. 

Category 1, Comment 24, Table 3-4. NW Natural's response is acceptable. Table 3-5 (formerly Table 
3-4) has been revised to indicate which control well is associated with each extraction well(s), that 
DNAPL measurements will be made at monitoring wells within the portion of shoreline Segment 1 where 
DNAPL occurs (see Note 5) on a schedule DEQ approves, and that DNAPL measurements will be made 
at extraction well PW-2L. 

Category 1, Comment 24, Table 4-1. NW Natural's response is acceptable as Table 4-1 in the 
Construction Design Report includes general permitting information for constructing an outfall to convey 
and discharge treated water to the Willamette River. 

Category 1, Comment 24, Figure 1-2. NW Natural's response is acceptable as Figure 1-2 in the 
Construction Design Report shows property and/or leasehold boundaries consistent with DEQ's 
comment. 

Category 1, Comment 24, Figure 2-8. DEQ's comments to "Comment 13, Section 2.1.4, 2nd paragraph" 
applies here. 

Category 1, Comment 24, Figure 2-9b. NW Natural's response is acceptable as Figure 2-9b in the 
Construction Design Report has been revised to include groundwater level measurements made by 
Siltronic on May 19, 2010 at monitoring wells completed in the upper Alluvium WBZ. 

Category 1, Comment 24, Figure 2-14. NW Natural's response is acceptable. Consistent with DEQ's 
comment, the interpreted width of the plume associated with releases of chlorinated volatile organic 
compounds from the Siltronic property is now depicted to extend beyond the MW-5 monitoring well 
cluster on the Gasco Site. 

Category 1, Comment 24, Figure 3-4a. NW Natural's response is acceptable as Figure 3-6a (formerly 
Figure 3-4a) in the Construction Design Report has been modified to clarify the mobility potential of the 
DNAPL body beneath the Koppers, Inc. leasehold and NW Natural's Liquid Natural Gas plant. 
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Category 1, Comment 24, Figures 3-7a and 3-7b. NW Natural's response is acceptable. Consistent 
with DEQ's comment, the "Well Flange - Top" details on figures 3-9a and 3-9b (formerly figures 3-7a 
and 3-7b) in the Construction Design Report have been modified to indicate the 1-inch diameter 
transducer tube will be used to deliver AqUa Gard treatment media downhole. 

Category 1, Comment 27, Appendix K, Section 3. NW Natural's response is acceptable. Consistent 
with DEQ's comment, turbidity will be monitored during observation/monitoring well development and 
the goal for development is to reduce turbidity to a value less than 50 NTU. 

Category 1, Comment 27, Appendix K, Section 4. NW Natural's response to DEQ's comments about 
managing soil and groundwater investigation-derived waste is acceptable. NW Natural should note that 
DEQ's reply to "Comment 28, Appendix O, Section 4" applies here. NW Natural's response requests 
information on the status of the Special Waste Management Plan (SWMP) and the opportunity to review 
the draft document. For clarification, the SWMP is prepared by the originator of the material to be 
disposed and the receiving facility. The jointly prepared document is reviewed by DEQ. 

Category 1, Comment 28, Appendix O, Section 3.1. NW Natural's response regarding turbidity is 
acceptable, however, the response to DEQ's request for additional details about sample collection is 
incomplete. Consistent with DEQ's comment, NW Natural will monitor turbidity during 
observation/monitoring Well sampling and the goal for development is to reduce turbidity to a value less 
than 50 NTU. Regarding sample collection, the current groundwater monitoring program includes 
collecting and analyzing selected samples for dissolved metals analysis to compare with the total metals 
results. Although Section 3.2.2.3.4 of the Construction Design Report mentions that dissolved metals are 
included in the performance monitoring program, Appendix O does not provide information regarding 
how dissolved metals samples will be collected and/or handled. Furthermore, there is no information 
provided in the appendix regarding extraction well and/or outfall sampling. Appendix O should be 
revised accordingly. DEQ believes the final approved performance monitoring program will likely be 
incorporated into an HC&C system operations manual. If this is the case, Appendix O should make this 
clear. 

Category 1, Comment 28, Appendix O, Section 4.1. NW Natural's response is acceptable. Section 3.1 
has been revised to clarify that dedicated tubing or piping will be installed in all wells for Use with sample 
collection pumps. A dedicated bailer will only be used to collect samples in the event of pump failure. 

Category 1, Comment 28, Appendix O, Section 5.3.2.1.3. NW Natural's response is acceptable. The 
sampling and analysis plan has been revised to indicate that ice used to cool samples during transport to 
the laboratory will be sealed in durable plastic bags and that upon receipt the laboratory will measure the 
temperature of the cooler. 

Category 1, Comment 28, Appendix O, Section 5.3.2.1.4. NW Natural's response is not acceptable. 
DEQ requested confirmation that field quality assurance samples will be collected on a daily basis during 
sampling events. Although NW Natural agreed to add this clarification, the appendix does not appear to 
have been revised. The clarification should be added to address DEQ's comment and for completeness. 

Category 3, Comment 1. DEQ considers NW Natural's comments regarding potential delays to 
implementing the HC&C system to be unwarranted. DEQ is working with NW Natural with the goal of 
constructing the HC&C system before the end of 2012. DEQ acknowledges and agrees with NW 
Natural's comment about completing the uplands risk assessment as soon as possible so the uplands FS 
can be initiated. 
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Category 3, Comment 2. NW Natural expresses concern here that DEQ may require the U.S. Moorings 
site to be included in the groundwater SCMs being designed and implemented on the Gasco Site. In 
addition, NW Natural indicates that the site characterization associated with this work Would cause 
unacceptable delays in implementing groundwater source control on the Gasco Site. DEQ acknowledges 
NW Natural's concerns, but does not agree considering U.S. Moorings in the design and/or construction 
of groundwater SCMs will delay source control implementation. 

NW Natural has committed to achieving groundwater source control along shoreline segments 1 and 2. 
To determine groundwater source control is being achieved for the Alluvium WBZ, NW Natural will 
monitor and fully evaluate the extent and effectiveness of groundwater capture resulting from operating 
the HC&C system, including in the northern portion of the Gasco Site. The information provided by NW 
Natural in the Construction Design Report indicates the HC&C system will capture groundwater in the 
upper Alluvium WBZ beneath the southern portion of the U.S. Moorings site (see figures 3-2a and 3-2b). 
Consequently, NW Natural's evaluations of HC&C system performance and effectiveness will include 
the southern portion of the U.S. Moorings site. 

As discussed in previous correspondence and this letter, work for the Fill WBZ interceptor trench will be 
conducted after the HC&C system is constructed. NW Natural proposes to prepare and submit a work 
plan for a geotechnical investigation to evaluate DEQ's requests for the trench length and alignment. 
This letter indicates the scope of the geotechnical investigation should include the northern portion of the 
Gasco Site along the property line with U.S. Moorings. Including the area along the property line in the 
geotechnical investigation and subsequent interceptor trench evaluations will achieve source control of 
the Fill WBZ sooner than postponing the work to be done separately at a later time. 

Category 3, Comment 3. DEQ disagrees with NW Natural's entire comment and stands by our position 
on the Fill WBZ interceptor trench communicated in the September 22, 2011 letter commenting on the 
Revised Interim Design Report, the December 7, 2011 letter on the Framework, and this letter. 

Category 3, Comment 4. DEQ acknowledges NW Natural's concerns regarding our request to include 
visual observations of sheen on cross-sections as evidence of DNAPL. The basis for DEQ's request is 
explained in previous correspondence, most recently in our September 22, 2011 letter commenting on the 
Revised Interim Design Report. As DEQ communicated to NW Natural previously, DNAPL 
mobilization is a significant factor for selecting the operational parameters and performance criteria for 
the FIC&C system. In addition, DNAPL movement is an important element for monitoring HC&C 
system performance. Regarding sheen, DEQ disagrees with NW Natural on whether sheen is evidence of 
DNAPL. By definition, petroleum sheen is a thin layer of non-aqueous phase liquid present on the 
surface of water. In the Alluvium WBZ, DEQ considers observations of sheen to be evidence of DNAPL. 
Furthermore, depending on subsurface conditions and location specific considerations, the appearance of 
sheen could be used as a line of evidence for DNAPL migration. The purpose of the baseline DNAPL 
monitoring work is to establish an initial set of conditions that will be used to assess future observations 
and make informed decisions regarding the observations. For example, depending on previous DNAPL 
monitoring results and the location specifics of the installation, the appearance of sheen could be Used to 
trigger changes in the DNAPL monitoring frequency or the schedule for conducting Targost® logging. 
DEQ believes this topic warrants further discussion and the approach for handling sheen observations 
should be presented in the Operations Design Report. 
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CONSTRUCTION DESIGN REPORT 

In addition to replying to NW Natural's November 4, 2011 response to our September 22, 2011 
comments on the Revised Interim Design Report Report, DEQ has comments on die Construction Design 
Report which are provided below. 

Section 1.4. NW Natural provides the general timeframe for implementing groundwater SCMs in this 
section of the Construction Design Report. In addition, a general overview of the process for completing 
the uplands Risk Assessment and Feasibility Study (FS), and remedy design and implementation is 
described. DEQ would add that consistent with agreements reached between NW Natural and DEQ, the 
hot spot determination for the Uplands is going to be conducted separately from the Risk Assessment. 
The results of the hot spot determination will be fully incorporated into any FS scoping and planning 
document. 

Section 2.1.3. As DEQ indicated in our comments to the Revised Interim Design Report, depending on 
location the Fill WBZ consists of fill material made up of varying proportions of MGP waste, including 
spent oxide material, lampblack, carbon pitch, tar, and/or oil. Future submittals containing descriptions of 
the fill and/or the Fill WBZ should include this information. 

Section 3.2.1.1. NW Natural continues to indicate DEQ required a series of investigations to be 
conducted in the Willamette River to, ".. .determine the nature and extent of contamination in offshore 
groundwater and river sediments." As indicated in previous correspondence, including our comments to 
the Revised Interim Design Report, although DEQ did oversee the in-water work referenced by NW 
Natural and documented in the Offshore Investigation Report5, our primary interest was in assessing 
ongoing uplands contaminant transport pathways as sources of contamination to the river and river 
sediments. This data was incorporated into the Groundwater/DNAPL FFS and the SCMs planning and 
design process. The objective of a significant amount of the work performed during the offshore 
investigation was supporting the Portland Harbor in-water RI/FS being performed by the Lower 
Willamette Group under EPA's oversight. Furthermore, offshore investigatory work supplied surface 
water, sediment, transition zone Water, and shallow groundwater data to assist planning of the in-water 
sediment project also being overseen by EPA. Future descriptions of these offshore investigations should 
include this information. 

Section 3.2.1.4. NW Natural continues to indicate the groundwater modeling done using March 27, 2000 
water level data ".. .represents a reasonable worst-case condition based on water level data." As indicated 
in previous correspondence including our comments to the Revised Interim Design Report, the 
simulations calibrated to the March 2000 water level data are considered to be representative of a 
reasonable worst-case scenario where groundwater extraction rates and treatment system flow rates are 
concerned (i.e., representative of a specific scenario). The simulations were used to further evaluate the 
potential maximum total extraction rate and total treatment flow rate of the HC&C system and treatment 
system respectively. NW Natural should make this clear in future submittals as not doing so could result 
in people with less familiarity of the project misunderstanding the purpose of the referenced modeling 
work. 

Section 3.2.1.6. The Construction Design Report indicates that during the initial Targost® Jogging work 
completed in 2007 and 2008, DNAPL was defined to, "...include tar, mobile oil, and residual oil." DEQ 

5 Anchor QEA, LLC, 2008, "Offshore Investigation Report - NW Natural 'Gasco' Site," February, a report prepared 
for NW Natural-
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considers the definition to be invalid based on the current understandings of the nature of MGP wastes on 
the NW Natural and Siltronic properties. For clarification, DEQ does not consider tar or oil present at 
residual levels to be DNAPL. Although tar can be considered a highly viscous liquid, from the standpoint 
of mobility tar in the Fill WBZ is essentially immobile under prevailing temperatures in the subsurface. 
DEQ considers oil at residual levels in the Fill WBZ and Alluvium WBZ to be potentially mobile as 
coalescence and movement could occur in response to changes in subsurface hydraulic conditions (e.g., 
increase in hydraulic gradient). DEQ's March 26. 2010 letter commenting on the Interim Design Report6 
also discusses the relative mobility and occurrence of tar and oil and DNAPL. 

DEQ comments on the Interim Design Report and the Revised Interim Design Report previously 
addressed NW Natural's assertion that the TarGOST® technology, ".. .is reliable for the detection of the 
presence of tar and oil, but cannot differentiate between tar and oil or determine if the material is mobile." 
Consistent with previous correspondence, DEQ disagrees with NW Natural's description of the 
technology as it ignores site-specific considerations. Based on the material properties of MGP waste and 
the subsurface geology at the Gasco and Siltronic sites, DEQ considers the Targost® technology to be a 
reliable method for identifying mobile DNAPL in the alluvium (i.e., below the top of the upper silt unit). 
In other words, identification of MGP waste in the alluvium with the Targost® equipment reliably 
indicates DNAPL (i.e., oil) migrated to those depth intervals. In future submittals NW Natural should 
revise this sentence to read as follows: 

"Based on site-specific considerations, the technology is reliable for detecting the presence of tar 
and DNAPL in the fill. Positive responses by the Targost® probe in the alluvium reliably 
indicate the presence of DNAPL (i.e., oil) that has migrated to those depth intervals. However, 
the Targost® technology cannot determine whether DNAPL in the alluvium has reached a stable 
subsurface configuration (i.e., stopped moving) based on a single logging event." 

This comment also applies to Appendix M (Targost® DNAPL Boring Procedures). 

In addition, the first three sentences in the third paragraph of this section should be revised in future 
submittals to be consistent with the referenced figures as follows: 

"Figure 3-6a shows the nature and extent of tar and DNAPL in the fill. Figure 3-6b shows the 
areal extent of DNAPL in the alluvium above the depth of 100 feet bgs. Figure 3-6c shows the 
areal extent of DNAPL in the alluvium below 100 feet bgs." 

Section 3.2.2.5.2, Capture Assessment. During a meeting and conference call on November 30, 2011, 
EPA and DEQ requested additional analysis and supporting information on the concept NW Natural 
proposes for hydraulic containment of the deep Alluvium WBZ (i.e., alluvium beneath the truncated 
deeper aquitard). Due to the nature of the alluvium and the gradients caused by the HC&C system 
compared to the river, NW Natural predicts that groundwater in the deep Alluvium WBZ will be drawn to 
extraction wells. NW Natural provided supporting information in the April 12, 2012 supplement7 to 
Appendix F of the Construction Design Report. Based on the information provided in the April 12th 
Supplement, DEQ preliminarily accepted NW Natural's proposed concept for containment. 

Consistent with DEQ's December 7, 2011 letter on the Framework, NW Natural's proposed concept will 
also be demonstrated using field data collected from existing and/or proposed installations. DEQ 

6 Anchor QEA, LLC, 2009, "Groundwater Source Control Interim Design Report, NW Natural Gasco Site," 
November (received November 10, 2009), a report prepared on behalf of NW Natural. 
7 Anchor QEA, LLC, 2012, "NW Natural Gasco site: Documentation of Groundwater Model Modifications Since 
2008," April 12, a memorandum prepared for NW Natural. 
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Understands NW Natural added piezometer PZ6-115 to the performance monitoring network for this 
purpose. DEQ approves construction of PZ6-115, but concludes two more installations are warranted to 
assess the concept across Segment 1. DEQ requests piezometers be installed at an approximate elevation 
of-100 at the PZ7 cluster (PZ7-100) and -110 feet at the PZ-9 cluster (PZ9-110) 

In addition, to requesting additional piezometers, DEQ has the following comments on the performance 
monitoring network and data collection and presentation. 
» Head distribution maps and/or drawdown figures should be used to illustrate the influence of the 

HC&C system on water levels in the upper Alluvium, 
e Measurement of heads within extraction wells is not ideal for evaluating hydraulic containment due to 

well inefficiencies. Consistent with EPA guidance, NW Natural should identify wells or install 
additional wells or piezometers near extraction points to more accurately represent groundwater 
elevations within the aquifer. Alternatively, NW Natural should explain how water levels at 
extraction wells will be predicted using the MODFLOW model and discuss the uncertainties and 
limitations on using the model for that purpose. 

0 In general, observation wells constructed in the Fill WBZ should be completed so the bottom of the 
screened interval is located at the top of the Upper silt unit. Based on DEQ's review of figures 2-3 a, 
2-3b, and 2-3c, the depths of completion for observation wells OW-l-F, OW-5F, and OW-10-F 
should be adjusted upward or downward as appropriate to meet this objective, 

o Table 3-5 should be revised to indicate monitoring wells WS-8-33, WS-8-59, and WS-12-161 will be 
equipped with transducers to assess the southern limits of the hydraulic influence of the HC&C 
system. 

e NW Natural proposes to maintain an inward hydraulic gradient based on 3-day averages. This 
implies that inward gradients will not be constantly maintained throughout the 3-day periods. DEQ 
considers 3-day averages to be adequate for determining hydraulic control/containment in the 
uplands. However, this is not the case under the river where groundwater and sediment 
contamination extend along the entire flow path. Consequently, the potential exists for contaminant 
loading and sediment recontamination to occur to some extent each time an outward gradient 
reestablishes itself. 

9 In addition to using particle-tracking to depict capture zones at multiple depth intervals, NW Natural 
should develop vertical gradient contour maps to support evaluation of hydraulic control/containment 
along representative cross-sections. 

DEQ notes that first two bulleted items are relevant to presenting data in support of the final design step 
and future evaluations of HC&C system performance. The third and fourth bulleted items are relevant to 
constructing installations in the performance monitoring network and collecting data for performance 
monitoring. The last two bulleted items are more relevant to the Operations Design Report. 

Section 3.2.3. DEQ's general comment on operational parameters and performance criteria apply here. 

Section 4. The Construction Design Report continues to indicate NW Natural submitted the application 
for an NPDES permit in February 2011. As indicated in DEQ's September 22, 2011 comments letter, the 
the application Was not complete until the Land-Use Compatibility statement was received by DEQ in 
May 2011. This information should be incorporated into future submittals. 

Figure 5-1. The schedules shown in the Construction Design Report (see Figure 5-1) and attached to the 
Well Design Work Plan indicate the Operations Design Report will be submitted in late March 2013. The 
schedule does not appear to include a line item for the interceptor trench geotechnical investigation work 
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plan. For clarification, DEQ requests the geotechnical investigation work plan to be submitted within the 
same timeframe as the Operations Design Report. In addition, the schedule should include a line item for 
submitting a "construction completion report" which DEQ requests under "Next Steps" in lieu of 
submitting a revised Version of the Construction Design Report. 

Appendix K, Section 1. The appendix should be revised to indicate that drilling and well installation 
will occur on the NW Natural and Siltronic properties and that where the location of underground utilities 
is uncertain, "NW Natural or Siltronic representatives" will pre-approve the drilling location. In addition, 
as DEQ has indicated previously, where roto-sonic equipment is concerned the drilling method does not 
typically provide "cores" of subsurface material (i.e., intact undisturbed samples over the drilled interval). 
Considerable disturbance occurs during drilling, removal of the material from the casing, and bagging the 
material. 

Appendix K, Section 2.1. NW Natural should revise this appendix consistent with the methods, 
procedures, and protocols DEQ approved under the Framework and used for upper Alluvium extraction 
wells PW-2U, PW-3U, PW-5U, and PW-6U, including selecting well screen and sand pack material, 
constructing extraction wells, including sealing the sump; and developing screen intervals. 

Appendix O, Section 4. NW Natural's response is not acceptable. The Sampling and Analysis Plan 
should be revised to include the information regarding managing investigation-derived waste (IDW) 
provided in Section 4 and Section 4.2 of Appendix K, including indicating that: 

"After the work is complete and analytical results are received, residual soils and liquids will be 
evaluated for disposal method consistent with Oregon Department of Environmental Quality 
(DEQ) regulations and procedures currently in place and being used by NW Natural and 
Siltronic." 

Consistent with our September 22, 2011 comments on the Revised Interim Design Report, the IDW 
management procedures currently being used by NW Natural and Siltronic are laid-out in DEQ's March 
27, 2008 and April 8, 2010 letters. NW Natural should be advised the procedures currently in-place may 
be modified or replaced by the final CMMP developed for the HC&C system, treatment system, and 
performance monitoring program. 

NEXT STEPS 

DEQ believes this letter combined with our April 5, 2012 comments on the Treatment System Design, 
our September 22, 2011 and December 7, 2011 comments on the Fill WBZ interceptor trench, and the 
July 18, 2012 e-mail providing comments on the MODFLOW model and ongoing modeling Work, 
completes our review and reply to NW Natural's November 4, 2011 response and provides our comments 
on the Construction Design Report. Furthermore, based on our involvement in reviewing and approving 
each task in the Well Design Work Plan, DEQ concludes NW Natural has substantially addressed 
comments regarding designing and constructing extraction wells. Subsequent to completing and 
submitting the final extraction well design steps and following DEQ's review and approval, NW Natural 
should move forward with constructing the HC&C system. DEQ approves installation of the control 
wells, piezometers, observation wells, and monitoring wells in the performance monitoring network as 
presented in the Construction Design Report and as modified by this letter. 

For clarification, given the Framework for completing the designs of the treatment system, HC&C 
system, and performance monitoring network, DEQ is not requesting the Construction Design Report to 
be revised and resubmitted. That said NW Natural should prepare a report documenting the actual 
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completed construction of the HC&C system and performance monitoring network. This construction 
completion report should be submitted to DEQ within the same timeframe as the Operations Design 
Report. 

Please feel free to contact me with questions regarding this letter. 

Cc: Patty Dost, Pearl Legal Group 
John Edwards, Anchor QEA 
Ben Hung, Anchor QEA 
John Renda, Anchor QEA 
Carl Stivers, Anchor QEA 
Rob Ede, Hahn & Associates 
Myron Burr, Siltronic Corporation 
Tom McCue, Siltronic Corporation 
Alan Gladstone, Davis Rothwell Earle and Xochihua 
James Peale, Maul Foster & Alongi, Inc. 
Ted Wall, Maul Foster & Alongi, Inc. 
Christine Budai, ACOE 
Mark Ader, EPA 
Chip Plumphrey, EPA 
Kristine Koch, EPA 
Sean Sheldrake, EPA 
Lance Peterson, CDM 
Scott Coffey, CDM 
Jim Anderson, NWR/PFIS 
Rob Burkhart, NWR/WQ 
Tom Gainer, NWR/PHS 
Henning Larsen, NWR/SRS 
Matt McClincy, NWR/PHS 
ECSINo. 84 File 
ECSINo. 183 File 

Sincerely, 

Dana Bayuk 
Project Manager 
Portland Harbor Section 

Attachments: DEQ's July 18, 2012 e-mail 
NW Natural January 3, 2011 e-mail 



BAYUK Dana 

From 
Sent: 
To: 
Cc: 

BAYUK Dana 
Wednesday, July 18, 2012 4:01 PM 
John Edwards 
Ben Hung; John Renda; Michael Riley; Carl Stivers (cstivers@anchorqea.com); 'Sean 
Sheldrake'; 'Peterson, Lance'; Coffey, Scott; GAINER Tom; LARSEN Henning ' 
NW Natural, DEQ's Construction Design Groundwater Modeling Comments 
GASCO_revised CDR Comments_with Appendix F comments_4-May-12.docx; 
DEQJVIodeling_Comments-Nov4_Responses&CDR_AppF-18Jul12.docx 

Subject: 
Attachments: 

Hello John. 

DEQ completed our review of Appendix F (Groundwater Model Documents) of the Construction 
Design Report (see footnote #1). DEQ's review included the supplement titled, "NW Natural 
Gasco Site: Documentation of Groundwater Model Modifications Since 2008" dated April 12, 
2012 (April 12th Memorandum). DEQ's comments on the April 12th Memorandum are attached to 
this e-mail. 

The attachment also replies to NW Natural's November 4, 2011 responses to DEQ's groundwater 
modeling comments included in our September 22, 2011 letter commenting on the Revised Interim 
Design Report (see footnote #2). 

In addition to DEQ's comments on groundwater modeling, EPA's comments on the overall 
Construction Design Report, including Appendix F, are attached. 

As Anchor requested during our meeting on July 2, 2012, DEQ is providing comments on 
groundwater modeling to facilitate Anchor's modifications and updates to the MODLOW model 
currently being used to support the final design of the Alluvium WBZ HC&C system. DEQ 
understands from the July 2nd meeting, updating the MODFLOW model is a current priority for 
Anchor. 

For your information, DEQ is preparing a letter commenting on the design of the groundwater 
source control performance monitoring program proposed in the Construction Design Report, 
including the numbers, locations, and depths of monitoring wells and piezometers in the ' 
program. This letter will provide DEQ's perspective on the overall status of the "Framework" 
for finalizing the design of the Alluvium WBZ HC&C system and performance monitoring program. 

As you know, NW Natural proposed the 5-step Framework in a letter dated November 4, 2011 that 
also responds to DEQ's September 22, 2011 comments letter. Step 2 of the Framework involves 
finalizing the designs of the HC&C system and performance monitoring network. Construction 
and initial testing of the HC&C system will be Conducted under Step 3 and is Scheduled for 
completion by the end of 2012. DEQ accepted the Framework as modified by our letter dated 
December 7, 2011. The December 7th letter should be referred to for additional details 
regarding DEQ's objectives for planning, designing, and constructing groundwater source 
control measures. 

DEQ requests a meeting be arranged as soon as practicable to discuss the modeling comments 
included in the attachments. Please feel free to contact me with questions regarding this e-
mail and/or the attachments, or to discuss dates for the proposed meeting. 

Mr. Dana Bayuk, Project Manager 
Cleanup & Portland Harbor Section 
Oregon Department of Environmental Quality 
2020 SW 4th Avenue, Suite 400 
Portland, OR 97201 

l 

mailto:cstivers@anchorqea.com


E=mail: bavuk.dana(n)deq. state, or .us 
Phone: 503-229-5543 
FAX: 503-229-6899 

Please visit our website at http://www.Oregon.gov/DEQ/ 

0 please consider the environment before printing this email 

Footnote #1. Anchor QEA, LLC., "Revised Groundwater Source Control Construction Design 
Reportj NW Natural Gasco Site," January 2012 (received January 31, 2012), a report prepared 
for NW Natural. 

Footnote #2. Anchor QEA, LLC, 2011, "Draft Groundwater Source Control Final Design Report, 
NW Natural Gasco Site," May (received May 9th), a report prepared on behalf of NW Natural 
(DEQ recognizes the document as being the equivalent of the Revised Groundwater Source 
Control Interim Design Report) 
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Comments on Revised Groundwater Source Control 
Construction Design Report, 

NW Natural GASCO Site, Portland, Oregon 
Dated January 2012 

Comments dated May 4, 2012 

The following are EPA comments on the Revised Groundwater Source Control Construction Design 
Report document, dated January 2012, prepared by Anchor QEA, LLC on behalf of NW Natural. 

General Comments 
1. EPA has reviewed the revised Construction Design Report (CDR) and notes that while NW 

Natural has made improvements to the Final Design Report (CDR precursor report) 
submitted May 2011, the revised document still does not provide enough description in the 
narrative or elaboration on key concepts and calculations to support results in many key 
sections. Sections in particular where issues remain are commented on in the specific 
comments below. 

2. EPA provided NW Natural comments on the March 2011 Segment 2 Capture Zone Field Test 
Report (transmitted via e-mail on April 25, 2011) and responded to additional information 
from the May 2011 Segment 2 Field Tests of the Programmable Logic Control and Variable 
Frequency Drive Well Pumps (transmitted via e-mail on July 7, 2011). To date, we have not 
received any substantive responses to these comments. As such, NW Natural makes 
general statements related to the demonstration of capture effectiveness throughout the 
entirety of groundwater flow regime underlying the Gasco Site that EPA has not resolved 
with NW Natural and simply cannot agree with. 

Specific Comments 
1. Section 2.1.3, page 10, third paragraph: EPA received a technical memorandum titled NW 

Natural Gasco Site: Documentation of Groundwater Model Modifications Since 2008, dated April 
12, 2012, and prepared by Anchor QEA, LLC on behalf of NW Natural. EPA understands 
that this memorandum constitutes Appendix F, which was empty in the January 31,2012 
CDR. Comments specific to the modeling update are presented in a separate section below 
titled "Appendix F Comments." 

2. Section 3.2.1.1, page 21, paragraphs 3 and 4, and page 22, last paragraph of section: 
Although free cyanide detections are lower than total, more explanation of the implications 
for those areas where free cyanide detections exist is needed. Furthermore, free cyanide 
concentrations are noted as generally being below 10 micrograms per liter (pg/L), but there 
is no discussion or analysis as to what this means in terms of toxicity. A brief mention of 
basic statistics on detections in the last paragraph indicates only 4 out of 180 samples had 
detection of free cyanide, but in those 4 detections concentrations were as high as 140 pg/L 
and no explanation is given on the implications of this concentration level, or what 
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monitoring well had this high detection. Also, it appears the free cyanide data has been 
submitted to a variety of labs with different detection limits; some detection limits appear to 
be as high as 10 pg/L, while others have detection limits as low as 5 pg/L. Therefore, it is 
incorrect to make general conclusions about the number of detections versus samplings 
when there is inconsistency in laboratory detection limits within the data set. 

3. Section 3.2.1.2, page 23, paragraph 2, last sentence: More explanation on what the 
significance lag time has on the hydraulic control and containment (HC&C) system is 
needed. This explanation is necessary to address several comments EPA presented on the 
May 2011 Segment 2 Field Tests of the Programmable Logic Control and Variable Frequency Drive 
Well Pumps (submitted to NW Natural in an EPA e-mail dated July 7, 2011) that related to 
uncertainty in the HC&C system being able to demonstrate sustained and effective capture 
of contaminant discharge to the river while dynamic changes occur between the 
groundwater and the river. 

4. Section 3.2.1.3: This section is too limited to the discussion of hydraulic conductivity. EPA 
believes more information Was gleaned from these Segment 2 tests and incorporated into 
the site groundwater MODFLOW model than just hydraulic conductivity. This information 
should be summarized in the narrative within this section. EPA expects the discussion to 
include a summary of additional hydraulic information and well performance that were 
discovered in Segment 2 testing. 

5. Section 3.2.1.4, page 25, paragraph following model parameter table: EPA believes it is 
unconventional to ignore slug test results for a hydrostratigraphic layer represented in the 
model (Fill WBZ) because inputting the site specific data would throw off model calibration. 
The issue of the model going out of calibration may be related to a different parameter that 
could be creating the discrepancies between modeled and measured groundwater heads. 
This issue should be looked into, not ignored. Furthermore, EPA believes it is premature to 
state that assuming a higher hydraulic conductivity is conservative without fully 
understanding other critical hydraulic parameters that may be influencing groundwater 
heads. 

6. Section 3.2.1.4, page 26, paragraphs 2 through 4: A groundwater flow budget is presented 
with an illustration of flow budget components on Figure 3-4. However, there is no 
documentation or calculations explaining how these flow budget values were derived. The 
flow budget components need to also be presented in a way that a reviewer can verify the 
budget components are balanced (e.g., Inputs = Outputs). This is usually shown in a Water 
budget table. Also, some flow budget components seem to conflict with statements made in 
the text, or raise additional questions, for instance: 

• The narrative on anticipated interceptor trench discharges indicates flows will be 10% of 
the total discharge from the alluvium WBZ HC&C system (Section 3.2.2.1, page 33). 
However, flow from the trench is shown at 9 gallons per minute (gpm), which is only 
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3.5% of the total discharge shown for the HC&C. It is possible that these lower flows are 
the result of post site paving, but this needs to be explained/ presented. 

o Recharge of 45 gpm appears to be assumed to infiltrate into the fill unit; however, this 
may not be reasonable with the assumed paved site conditions. Again, presentation of 
calculations that derived these Values is essential to allow for review and improve 
confidence that these values are correct. The component of flow that 5 gpm discharging 
downgradient of the wall represents should be presented. It seems relatively significant 
since it represents over 50% of the flow expected from the interceptor trench and may 
indicate that flows within the Fill hydraulically downgradient of the interceptor trench 
(if this is what the 5 gpm represents) need to be captured and a modification to tire 
proposed HC&C system should occur. 

7. Section 3.2.2.1, page 32, second paragraph: Based on the narrative in this paragraph, that 
essentially defers any revision Or discussion on the Fill WBZ interceptor trench, EPA Cannot 
concur with this design element of the CDR until such revision and documentation has been 
produced. 

8. Section 3.2.2.2.1, page 35, last bullet: NW Natural should describe how the 8 to 5 gpm 
reduction in flow rates necessary for hydraulic control in the upper alluvium through the 
addition of extraction wells was determined. More information and calculations need to be 
presented so the reader can understand how the reduction in flow was determined. 

9. Section 3.2.2.2.1, pages 35 and 36, and Tables 3-4a and 3-4b: EPA has the following 
comments on the analysis and presentation of material in these two tables and the 
accompanying narrative: 

® It is uncertain if the tested specific capacities shown in Table 3-4a have been determined 
from stabilization, or if drawdown continued at the end of testing. A footnote should 
describe and verify this. 

o Due to well losses, the production capacity of a well is not constant and varies inversely 
proportional with discharge. At lower rates, capacities are at maximum, but then 
decline at higher rates due to well losses. Therefore, maximum possible pumping rates 
determined directly from specific capacities during tests at much lower rates are not 
realistic and should not be presented as such. Additional analysis should be performed 
to realistically provide maximum possible pumping rates accounting for the increased 
effects of drawdown at higher rates due to well losses. Furthermore, maximum possible 
pumping rates are not relevant information, rather, the maximum pumping rate 
required for maintaining capture (as measured by the negative delta between the river 
stage and upland groundwater levels) should be evaluated. The Segment 2 pumping 
tests showed that higher rates were necessary for the extraction wells to meet negative 
deltas in the monitoring network. NW Natural should evaluate these maximum 
pumping rates based on applicable specific capacities estimated for these rates. 
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® The statement in the last sentence of the second paragraph on page 36 is fundamentally 
incorrect. Specific capacity does not increase with a lower pump setting. It is possible 
NW Natural meant to state "well capacity" instead of specific capacity, which would 
make the statement correct. 

• Regarding the discussion at the top of page 36, it is unclear what supporting 
documentation exists drat hollow stem auger drilling smears the borehole well more 
than other medrods of drilling used at the site, such as sonic, or cable-tool. NW Natural 
should present or reference literature that supports this statement. EPA believes the low 
specific capacity obtained at PW-8-39 should not be ignored, just because it is low. If the 
specific capacity of wells were 50% less than the lowest assumed specific capacity in the 
table (1.0 gpm/ft of drawdown), which is still above the specific capacity determined at 
PW-8-39, many of the upper alluvium wells would not meet sustainable pumping rates 
under seasonal low groundwater conditions. This possibly will not be fully understood 
until additional upper alluvium wells are installed, but the limited data that exists (not 
ignoring PW-8-39) suggests there are capacity limitations for the upper alluvium 
extraction wells at certain times of the year and NW Natural should note this in the 
narrative and on Tables 3-4a and 3-4b as Well as reiterate the contingency plan of adding 
additional extraction wells for such an occurrence. 

10. Section 3.2.2.2.1, page 38, first paragraph: In Oregon Department of Environmental 
Quality's (DEQ) December 7, 2011 submittal (see Attachment B - EPA Specific Comments; 
Category 1, Item 30, EPA Comment 3), EPA requested that NW Natural present additional 
figures showing hydraulic response within the primary water bearing units (Fill, Upper 
Alluvium, Lower Alluvium- above and below the confining layer). The comment 
specifically requested that more than particle capture maps as shown on Figures 3-2a 
through 3-2e (e.g., modeled head maps) are needed to illustrate extraction well influence 
based on long-term, sustainable pumping rates. Please note that presentation of modeled 
heads is standard practice for instilling confidence in the particle tracks produced by tire 
numerical model (see EPA's A Systematic Approach for Evaluation of Capture Zones at Pump 
and Treat Systems, EPA 600-R-08-003, January 2008, page 23). These head maps would show 
drawdown and gradients developed from the extraction system that could be used to verify 
the selected locations of control wells and monitoring Wells for controlling variable 
frequency drive (VFD) pumps and assessing hydraulic capture. NW Natural replied to EPA 
Comment 3 referenced above that "Yes, these additional figures will be provided in the 
Construction Design Report." However, no such drawdown/modeled head maps exist in the 
report, only additional particle track maps for tracking contaminants originating upgradient 
of the extraction wells. Therefore, EPA feels, with regards to providing the necessary 
illustrations to evaluate monitoring well and control well locations, NW Natural has been 
non-responsive to EPA's referenced comment. EPA expects NW Natural to provide head 
maps for each straligraphic layer under the same pumping conditions that produced the 
particle capture maps shown in Figures 3-2a through 3-2e. 
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11. Section 3.2.2.2.1, Table 3-4b and page 38: The analysis presented on sustainable pumping 
rates is deficient in terms of evaluating sustainable capture under seasonal changes. EPA 
understands that a range of flows will be required from the VFI) pumps (this is stated in the 
last sentence on Page 38 of the CDR above the table embedded in the text showing predicted 
steady-state pumping rates), yet only the average pumping rate is presented. NW Natural 
should review Segment 2 pumping test data to determine the maximum flow rates and 
durations that were necessary to achieve control of the hydraulic gradients to the offshore 
piezometers (the furthest extent of hydraulic control). This information, in addition to 
historical Water level monitoring data at the site, should then be used to determine deltas 
between groundwater heads and river stages under seasonal conditions when the river 
stage is at its lowest and groundwater gradients are at their highest. This will estimate and 
present the maximum extraction well flow rates and durations needed to achieve 
measureable gradient reversals at monitoring wells and offshore piezometers used for the 
hydraulic control verification. These maximum flow rates should then be evaluated against 
those determined as sustainable in both upper (Table 3-4b) and lower (no table provided) 
alluvium extraction wells to understand if deficiencies exist in the HC&C design. 

12. Section 3.2.2.2.2: EPA has the following comments regarding this section: 

The bulleted list on page 40 should footnote that actual slot size and sand pack gradation 
will be determined based on actual field conditions. 

EPA notes that NW Natural justifies its selection of filter pack based on a generalized grain 
Size analysis of 10-20 filter pack from Qglebay Norton that was provided in 2006. NW 
Natural should be aware that Sand pack gradations vary between manufacturers and over 
time. Therefore, it is important to obtain current specifications of the sand pack gradation 
curves from the supplier of the sand pack material to be delivered on site and that a quality 
control check of filter pack should be conducted prior to use and placement at each 
extraction well. The pack should meet the specifications by the manufacturer within a 
tolerance of 10% for the specific gradation range type curve. 

13. Section 3.2.2.2.2, page 42, first paragraph and bullets regarding well efficiency 
determination: The referenced Driscoll text presents several methods and equations for 
determining well efficiency. EPA comments did not recommend a specific method to 
calculate well efficiency to NW Natural. For clarification, NW Natural should provide a 
description of tire methodology that was used as well as the page and section number 
within the Driscoll reference that presents the limiting factors of the specific analysis. 
Nevertheless, if NW Natural believes a particular method is deemed inappropriate, it is the 
responsibility of NW Natural to select a method that is appropriate for site conditions. 
Statements made by NW Natural that well efficiencies are not the result of well construction 
or design have not been supported with airy substantive data or information. Although it 
may not be well design, it could be other factors related to well construction such as 
insufficient well development. EPA expects NW Natural to determine efficiency of these 
wells using whatever method is most appropriate because this information is vital for 
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evaluating where improvements in well design and/or well development can be made to 
operate the HC&C system in an effective manner that not only provides more Certainty in 
meeting the remedial action objective (RAO), but also minimizes energy costs expended to 
operate this long-term remedial action. EPA notes that NW Natural proceeds at their own 
risk in moving forward with the implementation of the HC&C system without fully 
evaluating the cause and relationship of well losses in the existing extraction wells. 

14. Section 3.2.2.5.2, Capture Assessment: EPA notes that the capture assessment narrative 
continues to appear severely Hmited and simplistic. This is based on the following which 
was highlighted in EPA's set of comments attached to DEQ's December 7, 2011 submittal 
(see Attachment B - EPA Specific Comments; Category 1, Item 30, EPA Comment 19). 
Concepts transmitted within this previous comment include the following: 

• Control wells were too close to extraction wells to verify reverse gradient conditions at 
locations in the aquifer further away from the extraction well. 

o Performance monitoring in the CDR needs a better explanation in terms of how and 
when hydraulic capture is assessed using data downloaded independently from the 
established monitoring wells/piezometers and integrated into the single control well. 

« NW Natural should include more wells, including offshore piezometers, in the real-time 
control of pumping rates and assessment of capture. Controlling the extraction well 
pumping rates with a single control well is too simplistic to ensure that hydraulic 
capture (as defined by a negative delta between upland groundwater heads and the 
river stage at all times) is achieved within the hydrostratigraphy that underlies the 
Gasco Site. 

Based on EPA's review of the revised CDR, no text has been added to clarify how selected 
monitoring Wells will be used to maintain the necessary gradient reversals required for 
achieving the groundwater RAO (see Section 1-2). EPA understands this information is 
available from NW Natural's evaluation presented in the Segment 2 Field Tests of the 
Programmable Logic Control and Variable Frequency Drive Well Pumps document, dated May 
2011. This evaluation included deltas between groundwater heads at various monitoring 
wells and piezometers and the river stage to determine if hydraulic control had been 
achieved. It is EPA's expectation that this assessment on all of these instrumented 
monitoring locations (shown in Table 3-5) will be made in real time and inform the 
pumping rates for the individual wells in the extraction system to ensure capture is being 
achieved at all times. It remains unclear how a single control well for each extraction well, 
as maintained in the revised CDR, will achieve that same level of real-time evaluation and 
certainty that hydraulic control is being achieved at all times. EPA recognizes that several 
monitoring wells are instrumented with sensors and dataloggers, but these appear to be 
only downloaded intermittently, so it begs the question how this information can be used to 
verify hydraulic control at all times. To be clear, learning that a gradient reversal was not 
achieved from upland pumping for several weeks after downloading, reducing, and 
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evaluating datalogger information is not real-time control. EPA's expectation is for NW 
Natural to present a detailed description of each control well, set points for controlling the 
pumps, how these set points were established, and how the control wells will ensure 
hydraulic control at capture assessment locations throughout the site and offshore to the 
extent of the FAMM dock is occurring at all times. Until this information is provided, EPA 
feels NW Natural is non-responsive to EPA's Comment 19 presented in the December 7, 
2011 DEQ submittal. 

In summary, there currently exists too much uncertainty regarding when instrumented 
monitoring wells and offshore piezometers will be evaluated to verify gradient reversals are 
being achieved. If not performed in real-time or used to control pumping rates, it would 
appear hydraulic control of groundwater discharge will only be assessed and corrected (if 
necessary) after a manual download of datalogger data and evaluation is performed. This is 
inconsistent with EPA's expectation that complete hydraulic capture of groundwater 
discharge through the site will be achieved and verified at all times. NW Natural should 
recognize that certainty of hydraulic control must be met with real-time assessment, not 
after months of unknown performance of the extraction system while data are collected, 
reduced, and evaluated from instrumented monitoring wells and offshore piezometers. 

Appendix F - Groundwater Model Documents Comments 
The following are EPA comments on the memorandum titled NW Natural Gasco Site-
Documentation of Groundwater Model Modifications Since 2008, dated April 12, 2012, prepared by 
Anchor QEA, LLC on behalf of NW Natural. EPA understands this memorandum constitutes 
Appendix F - Groundwater Model Documents, which was not provided in the January 2012 
CDR submittal. 

General Comments 
1. EPA notes that tlris memo addresses many of the outstanding requests for additional 

numerical groundwater model documentation (see comments EPA provided for the May 
2010 Draft Final Design Report and attached in DEQ's September 22, 2011 letter). However, 
some comments have not been addressed. These include the following: 

a. EPA Specific Comment 4; Section 3.2.1.4, page 19, paragraph 1, last bullet: Additional 
figures, as a result of additional modeling runs, as referenced in the bullet, do not appear in the 
report, or Appendix F where the groundivater modeling documents are presented. These 
simulations may be critical to the final design and should be provided for review. 

NW Natural Response (November 4, 2011 letter): The bullets reference specific documents 
prepared for ODEQ. These will be appended to the model documentation in the Construction 
Design Report. 

b. EPA Specific Comment 5; Section 3.2.1.4 page 20: Groundwater inflows shown in the table 
need to be broken out to present the components of flow in the horizontal as well as vertical 
direction. For instance, NW Natural should present how much flow contribution the Fill has to 
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the Upper Alluvium and the Upper Alluvium to the Lower Alluvium. This will help quantify the 
amount of flow lost to tire alluvium as a result of future site paving and the interceptor trench 
constructed in the fill WBZ. NW Natural should evaluate these changed conditions using the 
model and present the results (see General Comment 3). 

NW Natural Response (November 4, 2011 letter): Yes, this table will be revised and further 
explained in the Construction Design Report. Yes, this will be done and the findings described in 
the Construction Design Report. 

Furthermore, EPA presents additional comments specific to the analysis and conclusions 
presented by NW Natural in the April 12, 2012 memorandum (see Appendix F Specific 
Comments below). 

2. NW Natural makes several statements that the numerical groundwater model is 
conservative in that it simulates greater groundwater flows than those that are believed to 
exist under actual site conditions. However, the supporting evidence that actual site 
conditions present lower groundwater flows is flawed in that the basis of evidence appears 
to be linked solely to a comparison of hydraulic conductivity. This is detailed further in the 
following paragraphs: 

a. NW Natural links under-predicted heads at MW-10-61, MW-14-110 and MW-15-66 to 
the assumption/extension of higher hydraulic conductivity (K) Values assigned to the 
model extending upland. NW Natural implies an extension of higher K Values in the 
upland direction is not realistic, but does not present evidence for this conclusion. EPA 
believes there are other hydraulic parameters, if set incorrectly, that can result in Under-
predicted heads (e.g., storage coefficients and Vertical/horizontal recharge), yet none of 
these alternative factors appear to be described in the memorandum in relation to their 
sensitivity to modeled head conditions. 

b. NW Natural uses specific capacity derived from Segment 2 tested wells to derive 
hydraulic conductivity values that are assumed to be more accurate, and an order of 
magnitude lower, than current model assignments. NW Natural presents a case that 
this is a conservative approach and that the hydraulic conductivity assigned to the 
intermediate alluvium WBZ is too high. EPA is concerned with this analysis since the 
specific capacity value employed does not factor out well losses and the screen interval 
length was assumed for the entire aquifer thickness. EPA has noted previously that well 
losses were present in these extraction wells and that the screens do not fully penetrate 
the aquifer. 

For a complete evaluation of the "conservative" aspects of the model, NW Natural should 
evaluate and describe all factors that may be influencing groundwater heads (not just 
hydraulic conductivity). The analysis should also evaluate and describe factors contributing 
to bias within the presented pumping well data analysis (e.g., well losses) that might 
incorrectly point to lower K values than actual. As a result, the calibrated model and its 
predicted higher groundwater flows may be a more reasonable flow value that NW Natural 
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should prepare to control with the proposed HC&C system. In addition, NW Natural 
should recognize that the number of wells needed to control the model predicted 
groundwater flow may be under predicted because of inherent issues with individual well 
losses. 

Specific Comments 
1. Expansion of the Groundwater Model to the U.S. Mooring Site Section: NW Natural 

should present more information that supports the stated conclusion that the extension of 
the model area does not "significantly" change flow patterns on the Gasco Site. EPA expects 
this qualitative term to be Supported with illustrations (e.g., gradient vector maps) showing 
flow patterns and magnitude under pre- and post-model domain extension. 

2. Model Grid Refinement, second paragraph: The modeled head to observed head 
comparison scatter plots are difficult to follow with the text, which describes a spatially 
distributed comparison of groundwater heads throughout the site. NW Natural should 
supplement the head comparison scatter plots with maps showing calibration between 
modeled and observed heads at site specific well points. This will allow one to follow along 
with statements such as, "The calibration in the alluvium is better in the nearshore area 
where water levels are close to river stage and at the upland boundary." As currently 
presented, a reader cannot discern what alluvium scatter point is associated with a well 
located in the "nearshore area." 

3. Model Grid Refinement, second and third paragraphs, pages 3 and 4: See EPA General 
Comment 2 with regards to the conservative aspects to the numerical model and HC&C 
design implied by NW Natural. A more elaborate explanation of how these differences 
present a conservative approach to HC&C design is needed. NW Natural should evaluate 
the root cause for the discrepancy between modeled and calculated site groundwater flow 
since there are other model parameters besides hydraulic conductivity that can present 
variability in groundwater heads. 

4. Refinement of Shallow Alluvium Hydraulic Conductivity, first paragraph, page 4: EPA 
notes a range of transmissivity values have been determined for three wells completed in 
the shallow alluvium WBZ. However, NW Natural should reference the document that 
shows the analyses that were used to derive them. Furthermore, an explanation of the large 
variability in transmissivity values for each well should be provided, if not provided in the 
source document. 

5. Deep Aquitard, first paragraph, second sentence, page 7: NW Natural should present 
information that supports their conclusion that the deep aquifer "has a limited areal extent 
both upland and offshore." This appears to contradict a major study near the Gasco Site 
(i.e., Starlink Logistics 2010 Draft RI/SCE Report) which presents evidence of a channel of 
coarse grained Alluvial/Colluvial gravel deposits that connect this deep aquifer to upland 
areas towards the southeast well beyond the Emits shown in Figure 5. If present, 
groundwater discharge through this more aeriaUy extensive permeable aquifer may be 
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greater than anticipated, and currently modeled, by NW Natural resulting in the inability to 
capture groundwater discharging through this layer with the current HC&C design. 

6. Deep Aquitard, last paragraph, page 7: NW Natural should explain how they determined 
that tire horizontal discharge through the deep aquifer is less than vertical discharge and 
what the anticipated horizontal groundwater flow to vertical flow in the deep aquifer is. As 
recommended in EPA's Systematic Approach for Evaluation of Capture Zones at Pump and Treat 
Systems, EPA 600-R-08-003, January 2008 (see page 14), NW Natural should present this 
information with flow vector arrows that represents the average flow rate and direction for 
each model grid cell. Furthermore, NW. Natural should present the groundwater discharge 
in the deep aquifer that the scenario in Figure 6 is based on and evaluate whether or not this 
is achievable under higher groundwater flow rates, especially given the evidence from a 
neighboring upland property conceptual site model (see Appendix F, Specific Comment 5) 
that this deep aquifer is more extensive than assumed in NW Natural's groundwater model. 

7. Deep Aquitard, last sentence, last paragraph, page 8: NW Natural should provide more 
detail and explanation of the alternative analysis using gradient and conductance to 
determine whether wells or the river is the least resistant flow path. To clarify, EPA 
assumes NW Natural is referring to specific conductivity when using the term 
conductance." As Written, is not clear how these parameters will be used to Verify the 

capture of deep groundwater using the intermediate alluvium zone HC&C wells. 

8. Additional Design Features: Fill WBZ Interceptor Trench and Site Paving, first sentence, 
first paragraph, page 8: NW Natural should explain how the 2-inches per year of 
infiltration through paved areas was derived. 

9. Additional Design Features: Fill WBZ Interceptor Trench and Site Paving, last sentence, 
first paragraph, page 9: NW Natural should explain how "the Siltronics property and 
former Doane Lake area contribute more groundwater flow to the Gasco property as 
recharge is reduced." This explanation should include a description of model assumptions 
that may factor into a constant supply of groundwater (e.g., through modeled head 
boundaries) that may not be realistic for site conditions at certain times of the year. 
Furthermore, NW Natural should provide the quantity of additional groundwater flow 
from Siltronics and the former Doane Lake area and the supporting analysis that this 
statement is based on. 

10. Additional Design Features: Fill WBZ Interceptor Trench and Site Paving, last sentence, 
second paragraph, page 9: NW Natural should present how much water levels decreased' 
on the upland side of the trench, as Well as the hydrauhcally downgradient side. As 
currently written, a reader does not know what level the water levels decreased to from the 
approximately 20 feet level on the upland side of the trench", or what "nearly river level" 

is in relation to ground surface hydraulically downgradient of the trench. A simplified 
cross-section would be better suited to present this information. 
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11. Additional Design Features; Fill YVBZ Interceptor Trench and Site Paving, second to last 
paragraph, page 9: NW Natural should present more of the analysis that was used to 
support the bulleted statements. EPA finds it difficult to believe the "Fill WBZ interceptor 
trench does not dewater the fill upland of the trench" to some degree and reduce recharge 
to the upper alluvial aquifer that might in turn affect the performance of the upper alluvial 

• HC&C wells. As currently written, there is no presentation of evidence that leads EPA to 
believe with certainty that site paving and the interceptor trench will not impact the 
available drawdown and capacity of tire upper alluvium wells. 

12. Simulation of the Variable Rate Pumping Test, pages 9-14: EPA understands the purpose 
of a control well is to control a VFD pump in a specific extraction well. However, EPA 
believes a control well and the delta between it and the river stage is not the definitive 
assessment of whether or not hydraulic Control of groundwater discharging under the site 
to the river is being achieved. For this assessment, the network of upland and offshore 
monitoring locations shown in Table 3-5 of the January 2012 CDR should be evaluated in 
real-time to verify that a gradient reversal is being achieved for all flow paths within the 
hydrostratigraphic layers underneath the Gasco Site. EPA feels this is an important 
distinction between the role of tire control wells for controlling VFDs and the overall 
confirmation that the groundwater RAO is being met. 

13. Simulation of the Variable Rate Pumping Test, last two paragraphs page 14: See 
Appendix F, General Comment 2. EPA has a concern with NW Natural's analysis using 
specific capacity to estimate hydraulic conductivity. This analysis does not factor out well 
losses in the specific capacity assignment in the equation and the use of the well screen 
interval for aquifer thickness greatly underestimates the thickness of the aquifer. Therefore, 
the comparison between calculated and modeled site hydraulic conductivity conditions 
cannot be made with any degree of confidence. NW Natural should re-evaluate this, 
incorporating well losses and tire full thickness of the aquifer. 
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DEQ'S COMMENTS TO: 1) NW NATURAL'S NOVEMBER 4, 2011 RESPONSES TO 
THE SEPTEMBER 22,2011 MODELING-RELATED COMMENTS ON THE REVISED 

INTERIM DESIGN REPORT; AND 2) APPENDIX F OF THE REVISED 
GROUNDWATER SOURCE CONTROL CONSTRUCTION DESIGN REPORT 

Comments dated July 18, 2012 

NW NATURAL'S RESPONSES TO DEQ'S SEPTEMBER 22, 2011 MODELING-
RELATED COMMENTS 

General Comment 

Transient Groundwater Modeling. NW Natural responded to DEQ's comments on the 
Revised Interim Design Report1 in a letter dated November 4, 2011. Attachment B of the 
November 4, 2011 letter organizes NW Natural's responses into two general categories. One 
category (Category 1) is intended to identify DEQ comments that NW Natural understands are 
related to design and construction of the Alluvium water-bearing zone (WBZ) hydraulic control 
and containment (HC&C) system. The second category is based on NW Natural's understanding 
that DEQ's comments involve additional evaluations of post-construction operation and 
performance (Category 2). Many of the Category 1 and Category 2 responses recommend 
conducting "transient" groundwater modeling following construction and initial testing of the 
HC&C system. Transient modeling would occur during preparation of the Operations and 
Performance Monitoring Design Report (Operations Design Report) referenced in the 
Construction Design Report2. 

DEQ approves NW Natural proposal to conduct transient groundwater modeling after the HC&C 
system is constructed and tested. DEQ understands the data collected during initial testing of the 
full-scale HC&C system will be incorporated into the model before transient simulations 
proceed. Consistent with previous correspondence, DEQ expects transient simulations to verify 
the MODFLOW model's ability to simulate groundwater flux and hydraulic head conditions 
resulting from seasonal changes in groundwater recharge, river stage, and fluctuating tidal 
conditions. DEQ anticipates transient modeling will include, but not necessarily be limited to; 
verifying the MODFLOW model using data collected during the Segment 2 extraction well pilot 
test(s) and the hydraulic control and containment (HC&C) system shake-down tests. 

Category 1, Comment 2,1st bullet page 7 (also Category 2, Comment 1). DEQ believes this 
comment is addressed under the Framework for finalizing the design and constructing the 
Alluvium WBZ HC&C system. Simulations of the HC&C system under seasonal extremes will 
be completed prior to finalizing the designs of the remaining extraction wells in the HC&C 
system (i.e., prior to initiation of construction). This modeling work will not be postponed until 
preparation of the Operations Design Report. 

1 Anchor QEA, LLC, 2011, "Draft Groundwater Source Control Final Design Report, NW Natural Gasco Site," May 
(received May 9th), a report prepared on behalf of NW Natural (recognized being the equivalent of the Revised 
Groundwater Source Control Interim Design Report). 
2 Anchor QEA, LLC, "Revised Groundwater Source Control Construction Design Report, NW Natural Gasco Site," 
January 2012 (received January 31st), a report prepared for NW Natural. 
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Two scenarios encompass the seasonal extremes needed to assess long-term operation and 
performance of the HC&C system, including conditions of river stage and groundwater levels 
which would: 
o Maximize groundwater flux through the Alluvium WBZ; and 
o Minimize available drawdown to the upper Alluvium WBZ extraction wells. 

For clarification, DEQ considers simulations using March 27, 2000 water level data to be 
acceptable for: 1) assessing the potential maximum seasonal groundwater flux through the 
Alluvium WBZ; and 2) estimating the maximum treatment system inflow rates. These 
simulations were completed during treatment system design and used in part to size system 
components. Modeling of the minimum available drawdown scenario for the upper Alluvium 
WBZ extraction Wells will be completed consistent with the Framework as a final design 
evaluation step. 

Category 1, Comment 2,1st full paragraph page 8 (also Category 2, Comment 2). DEQ's 
general comment regarding transient modeling applies here. 

Category 1, Comment 15, Section 3.2.1.4 (also Category 2, Comments 7 and 8). DEQ replies 
to NW Natural's responses are provided below. 

1st bullet. Given NW Natural's deletion of the requested paragraph, DEQ considers this 
comment to be addressed. 

2nd bullet. As indicated above, the Framework addresses this comment. Simulations of the 
seasonal conditions which would minimize available drawdown for the upper Alluvium WBZ 
extraction wells will be completed during extraction well final design. 

3rd bullet. On behalf of NW Natural, Anchor submitted a supplement to Appendix F of the 
Construction Design Report titled, "NW Natural Gasco Site: Documentation of Groundwater 
Model Modifications Since 2008" dated April 12, 2012 (April 12th Memorandum) to address this 
comment. DEQ's comments on the April 12th Memorandum are provided below in a separate 
section of this letter. 

4th bullet. NW Natural responds to this comment by including a water budget in the 
Construction Design Report (see Figure 3-4) that is based on the MODFLOW model. Flowever, 
there does not appear to any information provided in the Construction Design Report to 
document the source(s) of values shown in Figure 3-4. NW Natural should explain the basis for 
the water budget and each of the component values shown. 

5th bullet. DEQ accepts Figure 3-4 as responding to our request for information regarding the 
estimated extraction rates for the upper and lower Alluvium WBZ extraction well groups. Tinder 
the assumption of a reasonable worst-case maximum seasonal groundwater flux through the 
Alluvium WBZ, DEQ understands the upper and lower Alluvium WBZ well groups are 
estimated to extract 50 gpm and 210 gpm respectively. 
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NW Natural did not provide information on whether the lateral and vertical extent of the capture 
zone produced by operating the IIC&C system during conditions of maximum groundwater flux 
are anticipated to be the seasonal minimum, average, or maximum. DEQ requests the lateral and 
vertical extent of capture zones produced by operating the HC&C system under the two seasonal 
extreme scenarios (i.e., maximum groundwater flux, minimum available drawdown) be 
considered, compared, and discussed during final design of the remaining extraction wells. 

6th bullet. DEQ's comment requested additional information regarding the following: 
1. Figures depicting the captures zone(s) for the HC&C system with depth; 
2. Cross-sectional views of capture zones through extraction wells PW-2, PW-6, and PW-9; and 
3. The times after start-up the intermediate and final capture zones represent. 

NW Natural's responses to items #1 and #2 are acceptable to DEQ. For Item #1 NW Natural 
includes figures 3-2.a through 3-2.e in the Construction Design Report to illustrate capture zones 
in the Alluvium WBZ at the depth intervals requested by DEQ. In response to DEQ's request for 
Item #2, NW Natural provides a figure with particle tracks to illustrate vertical capture along a 
cross-section through extraction well PW-5 along with an explanation of why the cross-sections 
DEQ requested were not produced. 

Information for Item #3 is not provided in the Construction Design Report and should be 
provided when the final design modeling scenario is completed. 

Regarding figures 3-2.a through 3-2.e, given the figures illustrate the results of simulations for 
the Alluvium WBZ, DEQ understands the contraction and/or loss of the capture zones associated 
with extraction wells PW-9-92 and PW-10L are due to the shallower occurrence of the basalt in 
this portion of the site. However, the reason(s) for the expansion of the PW-01U,L and PW-
02U,L capture zones out under the river, and the associated irregular particle tracks should be 
further explained (see especially figures 3-2.c through 3-2.d). This information should be 
provided when the final design modeling scenario is completed. 

7th bullet. DEQ's comments regarding the hydraulic properties of the Fill WBZ related to the 
MODFLOW model are included below with those provided for the April 12th Memorandum. 

Category 1, Comment 15, last paragraph (also Category 2, Comment 9). DEQ's general 
comment regarding transient modeling applies here. 

Category 1, Comment 16, Section 3.2.1.5. NW Natural responds to DEQ's comment by 
indicating figures 3-5.a and 3-5.b (formerly figures 3-3.a and 3-3.b) are drawn through extraction 
wells PW-13, and PW-4U and PW-4L respectively. NW Natural's response is acceptable to 
DEQ. 

Category 1, Comment 17, Section 3.1.9. NW Natural responds to DEQ's comment requesting 
documentation of the updates made to the MODFLOW model by submitting the April 12th 
Memorandum. DEQ's comments on the April 12th Memorandum are provided below in a 
separate section of this letter. 
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NW Natural also informs DEQ that if water levels in the Alluvium WBZ are predicted to occur 
below the bottom of the upper silt unit, the model calculates transmissivity based on saturated 
thickness and the storage coefficient for the unconfined condition is used. NW Natural response 
is acceptable to DEQ. 

Category 1, Comment 18, Section 3.2.2.2.1,1st paragraph page 29 (also Category 2, 
Comment 10). As indicated above, the Framework addresses this comment. Simulations of the 
seasonal extremes of river stage and groundwater levels which would minimize available 
drawdown for the upper Alluvium WBZ extraction wells will be completed as part of completing 
the final extraction wells design of evaluating the long-term operations and performance of the 
HC&C system design. The design of the upper Alluvium WBZ extraction wells, including pump 
placement; will be considered in the context of these simulations. 

Category 1, Comment 19, Section 3.2.2.2.1,1st paragraph page 30. DEQ considers NW 
Natural's response to our comments to be acceptable. NW Natural confirms DEQ's. 
understandings of the modeling scenario used to produce capture zone figures 3-2.a through 3-
2.e in Section 3.1.4 of the Construction Design Report, and provides documentation of changes 
made to the model in the April 12th Memorandum. 

Category 1, Comment 20, Section 3.2.2.5.2,1st paragraph. DEQ accepts the April 12th 
Memorandum as responding to our comment regarding the current status of the MODFLOW 
model. DEQ's comments on the April 12th Memorandum are provided below in a separate 
section of this letter. 

Category 1, Comment 20, Section 3.2.2.5.2, 6th and 7th paragraphs (also Category 1, 
Comment 4, 5th bullet page 11 and Category 2, Comments 4, 5,12). DEQ does not accept 
NW Natural's response to this comment. The AH value is a critical design parameter for the 
HC&C system as it controls the magnitude of the hydraulic gradient between the river and the 
HC&C control wells. From the standpoint of HC&C system operation, the delta value must be 
equaled or exceeded at control wells on an average basis for the HC&C system to be effective. 
DEQ understands NW Natural's recommendation to provide AH values during the startup 
process postpones evaluation of this important design parameter until after the HC&C system is 
fully constructed. This proposal is not approved by DEQ. 

DEQ believes evaluation of AH values should occur before the HC&C system is constructed. 
However, DEQ also acknowledges NW Natural's assertion that the selection of AH values for 
operation of the HC&C system should be based on the data from full-scale testing. In general, 
DEQ's believes the selection of operational parameters (e.g., limits on extraction well pumping 
rates) and performance criteria (e.g., ranges of horizontal and vertical gradients expected to 
minimize potential DNAPL movement) will benefit from full-scale testing of the HC&C system. 
That said, NW Natural's reasons for not providing estimated AH values (or a range of values) as 
projected performance criteria which will be refined during HC&C system shake-down testing 
are unclear to DEQ. DEQ believes this topic warrants additional discussions, including NW 
Natural's proposed approach for evaluating and selecting AH values, as well as other operational 
parameters and performance criteria. Besides AH values at control wells, DEQ requests NW 
Natural provide additional information about the criteria that will be used to determine hydraulic 
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control and containment is being achieved at monitoring wells and piezometers in the 
performance monitoring program (i.e., at installations other than control wells). 

DEQ's comment also requests NW Natural to provide information as to how factors unrelated to 
operation of the extraction wells will be accounted for in selecting AH values. As indicated in 
DEQ's general comments to the Revised Interim Design Report, NW Natural's presumption that 
during Segment 2 pilot well tests groundwater level changes and gradient changes observed 
between pre-pumping and pumping periods were due entirely to the influence of extraction wells 
could lead to overestimating the effectiveness of the HC&C. DEQ requests NW Natural to 
provide additional information on how factors such as river stage and tidal fluctuations will be 
incorporated into evaluations and selection of AH values. 

CONSTRUCTION DESIGN REPORT, APPENDIX F 

DEQ reviewed model documents contained in Appendix F of the Construction Design Report. 
In response to DEQ's comments on the Revised Interim Design Report, NW Natural submitted 
the April 12th Memorandum as a supplement to Appendix F. As requested by DEQ in our 
comments to Section 3.1.9 of the Revised Interim Design Report, the April 12th Memorandum 
provides additional documentation of the MODFLOW model. 

DEQ's comments on Appendix F are provided below. 

General Comment 

Modeling documentation lacks consistency and presumes there is a general understanding about 
the model, model development, model parameters, and uses of the model. This is not the case. 
DEQ is aware of many versions of the MODFLOW model which have been, or are being used to 
simulate specific scenarios and/or conditions. It is not clear to DEQ which version of the model 
is being used to assess the scenarios and site conditions described in the April 12th 
Memorandum. For example, are site paving and the interceptor trench now included in the 
working version of the model? 

To reduce the potential for misunderstandings and/or miscommunications, DEQ believes it is 
important for NW Natural to identify which version of the MODFLOW model is being used as 
the baseline model for the site. If a baseline model is not being used, then NW Natural and DEQ 
need to establish a method for identifying which version of the model is being used to assess a 
specific set of site scenarios or conditions. DEQ considers this to be important given the model 
will be modified further based on the results of recently completed step-drawdown testing, and 
later by the results of the HC&C system shake-down test(s). 

Expansion of the Groundwater Model. The April 12th Memorandum indicates the northwest 
boundary of the MODFLOW model encompasses the U.S. Moorings site "small boat basin." 
DEQ approves the expansion for the reasons cited in the memorandum. 
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For clarification, DEQ requests the scope of any planned future evaluations of the interceptor 
trench to include the section along the northern property line between the Gasco Site and the 
U.S. Moorings Site. DEQ also requests the MODFLOW model be used to support of this work. 

Model Grid Refinement. DEQ's general comment about using the MODFLOW model to 
evaluate site scenarios or conditions applies to the information provided here regarding 
additional evaluations of the upland hydraulic conductivity (K) assignments. Furthermore, the 
written descriptive documentation provided in the April 12th Memorandum is inadequate for 
DEQ to review and/or comment on use of the model for the purpose described. 

That said, DEQ approves NW Natural's change to the overall grid spacing of the model from a 
grid of 40-feet by 40-feet to 20-feet by 20-feet. Although, NW Natural considers the change in 
grid spacing to be unnecessary for designing the HC&C system, DEQ believes the modification 
could provide additional resolution of the distribution of heads and gradient changes during 
simulations of the seasonal conditions which would minimize available drawdown, and for 
purposes of modeling the influence of the interceptor trench on the Fill WBZ and transient 
modeling of the HC&C system. 

DEQ notes NW Natural's comment regarding the poor calibration of the model to uplands water 
levels. NW Natural attributes the under-prediction of water levels at uplands monitoring wells 
MW-10-61, MW-14-110, and MW-15-66 to the extension of the "intermediate high K zone" on 
water levels in the uplands. The potential influence of extending the "intermediate high K zone" 
on water levels in the uplands is assessed in the April 12th Memorandum by reducing the K value 
to 5 feet/day which reportedly results in better calibration. DEQ notes the comparison of 
calibration results between the "Interim Design Model" and the "Construction Design Model" 
shown in Figure 2 would be more informative if the data points were labeled. 

DEQ currently understands hydraulic conductivity assignments in the current version of the 
MODFLOW model are consistent with the table nested in Section 3.1.4 of the Construction 
Design Report. The phase "intermediate high K zone" does not appear in the table. DEQ 
Understands from the last section of the April 12th Memorandum ("Simulation of the Variable 
Rate Pumping Test") the "intermediate alluvium K" was reduced to 5 feet/day from 300 feet/day 
(i.e., the value referenced for the "Lower Alluvium above Aquitard"). However, this appears to 
contradict hydraulic conductivity assignments used in the model. The bottom elevation of the 
three referenced monitoring wells are above or near elevation -70 feet, which is the elevation of 
the contact between the "Upper Alluvium" and "Lower Alluvium above Aquitard" used for 
modeling purposes. In other words, the model assigns a hydraulic conductivity to the "Upper 
Alluvium" (the material in which the wells are completed) of 10 feet/day, not 300 feet/day (the 
value assigned to the "Lower Alluvium above Aquitard"). 

Given the inconsistency in nomenclature used and lack of specificity in the description of the 
work done, it is difficult to understand NW Natural's comment and/or the work done to further 
assess the influence of alluvium K values on uplands water levels. 

Refinement of Shallow Alluvium Hydraulic Conductivity. On behalf of NW Natural, Anchor 
is putting together a data package documenting recently completed redevelopment work and 
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step-drawdown testing at most of the upper Alluvium WBZ extraction wells. DEQ understands 
from telephone and meeting discussions, redevelopment measurably increased the specific 
capacities and well efficiencies of extraction wells PW-2U, PW-3U, PW-5U, PW-6U, PW-8-38, 
and PW-9-92. DEQ further understands the results of the post-redevelopment step-drawdown 
tests are currently being incorporated into the MODFLOW model. Consequently, DEQ will wait 
to provide comments on refinements made to the shallow Alluvium WBZ K values and the 
model after reviewing the redevelopment/step-drawdown data package. 

DEQ notes that NW Natural appears to be focusing efforts to update the MODFLOW model on 
the Alluvium WBZ. It is less clear whether additional data for the Fill WBZ and the upper silt 
aquitard is also being considered. Siltronic conducted variable head tests along the shoreline, the 
results of which indicate the horizontal K value of the Fill WBZ ranges between 11 feet/ day and 
61 feet/day (geometric mean ~ 23 feet/day). In addition, vertical permeability tests were 
conducted on samples from the upper silt unit collected during the remedial investigation of 
MGP contamination on the Siltronic property. The vertical K values base on these tests range 
between 0.002 feet/day and 0.004 feet/day (geometric mean ~ 0.002 feet/day). For comparison, 
the horizontal K value for the Fill WBZ and the vertical K value for the upper silt unit being used 
in the model are 10 feet/day and 0.005 feet/day respectively. DEQ requests the input parameters 
for the Fill WBZ and silt unit in the MODFLOW model make use of this information. 

Deep Aquitard. DEQ preliminarily accepts NW Natural's conceptual model for the influence of 
the deep aquitard on the movement of groundwater in the deep Alluvium WBZ zone. NW 
Natural proposes that due to the nature of the alluvium and the gradients caused by the HC&C 
system compared to the river, groundwater in the deep Alluvium WBZ (i.e., groundwater below 
the deep aquitard) will be drawn to extraction wells. Consistent with DEQ's December 7, 2011 
letter commenting on the proposed Framework, the conceptual model will be demonstrated using 
field data collected from existing monitoring wells and additional installations constructed for 
this purpose. 

DEQ also notes the need for information requested previously regarding NW Natural's 
identification of the deep aquitard. As indicated in the Interim Design Report, NW Natural 
relied on observations made during drilling of shoreline monitoring wells and Targost® logs to 
develop interpretations of the depth, thickness, and lateral extent alluvial sediments, including 
the deeper aquitard. Stratigraphic interpretations involving Targost® borings were actually 
based on data generated by the cone-penetrometer tool (CPT). DEQ understands that prior to use 
on the NW Natural property, the Targost® probe and CPT were advanced adjacent to previously 
drilled and visually logged borings for comparison and correlation purposes. To date, NW 
Natural has not provided documentation of the work done to correlate Targost®, CPT, and 
boring logs. In addition, NW Natural has not showed how the correlation between the CPT and 
boring logs was used to identify the deep aquitard at Targost®/CPT boring locations. DEQ 
continues to request this information for purposes of documenting deep aquitard interpretations 
and for completeness. 

Additional Design Features. DEQ's general comment about using the MODFLOW to evaluate 
site scenarios or conditions applies here. Furthermore, the written descriptive documentation 
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provided in the April 12 Memorandum is inadequate for DEQ to review and/or comment on use 
of the model for the purposes described. 

DEQ understands NW Natural added paving and the interceptor trench to the model in response 
to comments received on the Revised Interim Design Report. For clarification and pending 
confirmation from NW Natural on how modeling was done, DEQ considers these features to be 
temporary additions to the MODFLOW model which are appropriate for assessing certain site 
scenarios. In other words, they should not be retained as permanent features in the MODFLOW 
model. That said, paving and the trench may be appropriate for simulations of seasonal extremes 
of river stage and groundwater levels which would minimize available drawdown. 

Simulation of Variable Rate Pumping Test. DEQ's general comment about the version(s) of 
the MODFLOW model being used to evaluate site scenarios or conditions applies here. 
Furthermore, the written descriptive documentation provided in the April 12th Memorandum is 
inadequate for DEQ to review and/or comment on use of the model for the purposes described. 
DEQ understands the results of the post-redevelopment step-drawdown tests are being 
incorporated into the MODFLOW model. Consequently, the information provided here may 
change. DEQ will wait to provide comments on refinements made to the shallow Alluvium 
WBZ K values and the model after reviewing the redevelopment/step-drawdown data package. 
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BAYUK Dana 

Subject: 

Sent: 
To: 
Cc: 

From: Wyatt, Robert [rjw@nwnatural.com] 
Monday, January 03, 2011 10:59 AM 
ANDERSON Jim M 
BAYUK Dana 
Re: 12/13/10 Gasco Dispute Mtg 

Hi Jim, 

Thanks for providing the additional detail on the technical issues that need to be resolved for the HC&C design. I concur 
with the clarifications you provided and that this agreement moves the project out of dispute resolution and back to 
finalizing the source control design and risk assessment. 

I hope you had a great Holiday Season and look forward to a productive New Year. 

From: ANDERSON Jim M [mailto:ANDERSON.Jim@deq.state.or.us] 
Sent: Wednesday, December 22, 2010 10:32 AM 
To: Wyatt, Robert 
Cc: BAYUK Dana <BAYUK.Dana@deq.state.or.us> 
Subject: RE: 12/13/10 Gasco Dispute Mtg 

Bob, 
I read your 12/17/10 e-mail. I appreciate NWN's decision to accept DEQ's proposal which will allow the source control 
project to move out of dispute resolution & back into project planning & design. Your 12/17 e-mail communicates 
NWN's perspective on certain aspects of DEQ's proposal..., several of which I want to clarify & present as expectations 
before we meet in January 2011. I believe the 2 meetings we're contemplating in 1/11 represent the best forum for 
identifying, discussing, & most importantly resolving technical issues associated with HC&C & the risk assessment. My 
clarifications are embedded in your 12/17 e-mail below & are presented in red italic font. 

I hope this e-mail closes our formal dispute. Let's plan on talking after you return from holiday travels to arrange 
meeting dates & times &..., along with the technical leads..., begin to develop central meeting topics. I look forward to 
productive project planning meetings & getting to important source control & cleanup..., as I know you do too. 

Hope you & yours have a safe, happy holiday. 

Jim Anderson 
Manager, DEQ Portland Harbor Section 
ph: 503.229.6825 
fax: 503.229.6899 
cell: 971.563.1434 

From: Wyatt, Robert [mailto:rjw@nwnatural.com] 
Sent: Friday, December 17, 2010 11:54 AM 
To: ANDERSON Jim M 
Cc: BAYUK Dana; DECONCINI Nina; PEDERSEN Dick; Kirkpatrick, Margaret 
Subject: RE: 12/13/10 Gasco Dispute Mtg 

Bob 
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Hi Jim, 

Thanks very much for the meeting summary and outline of the DEQ proposed path forward. I appreciate the time and 
thought that clearly went into your proposal. As you know, NW Natural is interested in reaching final resolution on the 
dispute. Based on our telephone conversation this morning I am providing the following re-statement of the key points 
from our meeting on Monday that NW Natural agrees would represent that resolution. I think it is consistent with your 
proposal, but if there are differences please give me a call so we can discuss them further, 

NW Natural agrees that the following path forward provides a good resolution for the dispute, with the understanding 
that all of the conditions and next steps must be completed successfully. 

NW Natural understands that we will develop and submit a final design for the HC&C system along the entire length of 
both Segments 1 and 2. Prior to submittal of that final design the following conditions must be met: 

1. Resolution of remaining design details related specifically to the HC&C system raised during DEQ review of the 
interim design report. DEQ will want to include discussion/concerns we have with NWN's revised HC&C proposal 
presented to us in a 5/17/10 technical meeting..., & not only our 3/26/10 comments on NWN's 11/09 Interim 
Design Report. I suggest the 1/11 meeting we're planning focus on technical issues to be resolved to evaluate, 
plan, & design HC&C along the disputed portion of Segment 1. 

2. Agreement on a monitoring program for the HC&C system that will be used to determine system effectiveness 
and include criteria for monitoring DNAPL movement. NW Natural has proposed a monitoring program to DEQ for 
this purpose and understands that DEQ will provide specific revisions to supplement or modify that program. NW 
Natural understands that if significant DNAPL migration is observed that DEQ may require additional interim 
action. If significant DNAPL migration is not obsen/ed NW Natural understands that DNAPL management will be 
fully addressed in the upland FS. DEQ agrees with NWN that an essential element of designing the HC&C along 
the disputed portion of Segment 1 is a monitoring program which evaluates the system performance & 
effectiveness..., including assessing DNAPL movement over time. NWN indicates a monitoring program proposal 
has already been submitted to DEQ for this purpose & understands DEQ will provide specific revisions to 
supplement or modify that program. DEQ believes this item should be one of central topics discussed during the 
1/11 meeting. The only monitoring program DEQ is aware of NWN having submitted is included in the Interim 
Design Report, which did not contemplate the 5/17/10 HC&C re-design concept. Given the current status of the 
HC&C interim design, DEQ anticipates NWN will update the groundwater source control interim design with the 
5/17 re-design concept. The update will include evaluating the performance & effectiveness of HC&C through 
monitoring the system's hydraulic influence, trends in groundwater data, & DNAPL movement. 

3. NW Natural and DEQ will develop a path forward to complete the Risk Assessment. It is a mutual goal of both 
NW Natural and DEQ to complete the Risk Assessment in order to expedite the development of the upland FS. 
This objective will minimize the amount of time the HC&C system operates prior to construction of final remedy, 
including DNAPL management. NW Natural also strongly believes expediting the upland FS is critical for overall 
project sequencing required in the broader context of Portland Harbor and the Gasco Sediment Remedy. 

NW Natural agrees that technical meetings in January 2011 are crucial for getting the conditions resolved and completing 
the final design. I also appreciate your acknowledgement of our concerns regarding the current DEQ preference for 
additional data collection prior to completing the risk assessment. In addition to the technical issues you noted we also 
are concerned that it has schedule implications that affect the amount of time the HC&C system will operate before the 
upland FS can be prepared. Having said that, NW Natural agrees to be open to the DEQ request for additional data 
collection and the attendant schedule impacts, with the understanding that DEQ will consider our concerns before making 
a final decision. 

If I have captured the concept we discussed accurately NW Natural is prepared to moved forward with this resolution to 
the dispute. If you think we should further discuss and clarify any of the elements of the agreement before finalizing the 
process please let me know. 

Jim, I appreciate your efforts on this challenging issue and am looking forward to collaboratively reaching the major 
milestone of implementing source control at Gasco. 

Bob 
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From: ANDERSON Jim M [ANDERSON Jim@deq.state.or.us] 
Sent: Wednesday, December 15, 2010 4:21 PM 
To: Wyatt, Robert 
Cc: BAYUK Dana; DECONCINI Nina; PEDERSEN Dick 
Subject: 12/13/10 Gasco Dispute Mtg 

Bob, 
Thanks for meeting with me Monday morning. The purpose of this e-mail is to summarize DEQ's proposal 
regarding HC&C & capture the important agreements we reached during our 12/13/10 meeting. I understand 
you discussed our meeting with Margaret K, & she was..., at least initially..., supportive of our agreements. 
During our meeting, I indicated DEQ is willing consider modifying our direction to NWN (made 6/11/10 by e-
mail) which defers evaluation HC&C along the portion of shoreline Segment 1 where DNAPL occurs to the 
uplands F$. To us, this Is the central issue being disputed. As an alternative to DEQ's 6/11 direction, I 
proposed that NWN incorporate HC&C along the disputed section of shoreline Segment 1 into the final 
groundwater source control design document. In other words, in addition to completing the design of HC&C 
along the southern portion of Segment 1 on the Siltronic property & all of the shoreline Segment 2 on the 
Gasco site..., NWN would have the opportunity to include the disputed portion of Segment 1 in the final 
source control design documents (i.e., not defer evaluation of HC&C along the disputed portion of shoreline 
Segment 1 to the uplands FS. 
I presented 3 conditions for my proposal: 
1) Technical issues with HC&C along the disputed portion of shoreline Segment 1 must be addressed during 
final design. 
2) NWN must agree to a scope & schedule for completing the Gasco site risk assessments & move into the 
uplands FS as soon as practicable. 
3) The uplands FS must fully evaluate remedial action alternatives for DNAPL associated with former tar 
ponds area(s), including actions such as barrier walls, removal, solidification/stabilization, etc. 
We also discussed the next steps to moving source control final design & the risk assessments forward as 
follows: 

Step 1- NWN decides whether to accept this proposal (due ASAP). 
Step 2- DEQ/NWN schedule a manager/technical staff meeting in 1/11 to review the status of 
groundwater source control, discuss the issues with HC&C along the disputed portion of Segment 1, & 
talk about the content of the groundwater source control final design document. 
Step 3- DEQ/NWN schedule manager/technical staff meeting in 1/11 to discuss the path forward for 
completing the risk assessments. 

Regarding Step 3, as I indicated during our 12/13 meeting, in addition to allowing NWN to evaluate uplands 
DNAPL removal & the Vertical barrier in the uplands FS, DEQ believes we are making another significant 
concession by allowing NW to include HC&C along the disputed section of shoreline Segment 1 in the source 
control final design document. Although I understand your concerns regarding DEQ's approach to completing 
the risk assessments (e.g., collecting samples for TPH fractions analyses) & whether it will help us make better 
cleanup decisions..., we expect NWN to be open to accepting DEQ's recommendations made in the interest of 
finishing a complete risk assessment that supports the upland FS. 
Jim Anderson 
Manager, DEQ Portland Harbor Section 
ph: 503.229.6825 
fax: 503.229.6899 
cell: 971.563.1434 
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